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SYOSSET, NEW YORK 11791-5699 

July 27, 1990 

Carole Peterson, Chief 
New York/Caribbean Compliance Branch 
U.S. Environmental Protection Agency - Region II 
26 Federal Plaza 
New York, New York 10278 

Dear Ms. Peterson: 

RE: SYOSSET LANDFILL DRAFT FIRST OPERABLE UNIT 
FEASIBILITY STUDY REPORT 
CONTRACT NO. DPW 84-352R 

In response to your letter of July 13, 1990, we have prepared 
responses to both USEPA and NYSDEC comments received regard
ing the Draft First Operable Unit (OUI) Feasibility Study 
(FS) Report for the Syosset Landfill . We have discussed 
these responses with Sherrel Henry of your office and enclose 
a copy for your review. We have revised the Draft FS Report 
accordingly and enclose fifteen copies for your distribution. 

In addition, we have received the revised Endangerment 
Assessment (Versar - July, 1990) for the site and have re
viewed it 1n regard to the comments contained 1n our letter 
of June 11, 1990. While the upper bound carcinogenic risk 
estimates have been revised iand are similar to those reported 
by our consultants, which are within the USEPA acceptable 
range, we believe that these estimates along with the 
subchronlc hazard Index are substantially over-stated,and 
based on Inappropriate assumptions regarding projected levels 
of groundwater contamination. These assumptions were 
discussed 1n detail 1n our Tetter of June 11, 1990 and 
Include the use of a groundwater supply well which no longer 
exists, the use of unfiltered groundwater samples, the lack 
of model calibration and the, consideration of all supply 



wells which are within a one mile radius of the site 
regardless of flow direction. 

Although we have incorporated these risk estimates in the 
Draft OUI FS Report* we contend that the actual risks 
associated with the site are substantially less. This reduced 
risk estimates would be verified 1f proper assumptions were 
made during their development. Furthermore, since the Second 
Operable Unit (0U2) Remedial Investigation/Feasibility Study 
(RI/FS) process will Identify off-site groundwater quality 
conditions, estimation of associated risks will be more 
appropriate during the 0U2 RI/FS process. 

Should you have any questions regarding this submission, 
please contact Richard W. Lenz, P.E. of this office. 

KJL/JMB/RWL/ew 

cc: Robert LoPresti, Director/Legislative Affairs 
Anthony Maurlno, Esq., Deputy Commlss1oner/Env. Ctl. 
Peter Paden, Teitlebaum, Hlller, Rodman, Paden S. Hlbsher 
John Lekstutls, Lockwood,: Kessler & Bartlett, Inc. 
Andy Barbar, Geraghty & Miller 



DRAFT 
FIRST OPERABLE UNIT 

FEASIBILITY STUDY REPORT 
FOR THE 

SYOSSET landfill; syosset. 

Lockwood, Kessler & Bartlett* Inc. 
One Aerial Way 
Syosset* N. Y. 

Geraghty & Miller* Inc. 
Environmental Services 
125 East Bethpage Road 
Pla1nv1ew, N.Y. 



DRAFT 
FIRST OPERABLE UNIT 

FEASIBILITY1 STUDY REPORT 
FOR THE 

SYOSSET LANDFILL 

TABLE OF CONTENTS 

AgA\G. 

EXECUTIVE SUMMARY '/ /\S-1\ 

1.0 INTRODUCTION \y 

1.1 Purpose and Organization of Report / / 1-1 

1.2 Site Description A 1-2 
1.2.1 Site Geology 1-3 
1.2.2 Site Hydrogeology N. \ 1-5. 

1.2.2.1 Upper Glacial Formation N^/ 1-6 
1.2.2.2 Magothy Aq4i1fer 1-6 

1.2.3 Soil and Vadose/Zone^^"^^^ 1-7 
1.2.4 Ecology ( 1-8 

1.3 Site History \ / 1-9 

1.4 Nature and Extent of Contamination 1-10 

1.4.1 Groundwater Qual 1ty 1-10 
1.4.2/Ext^nT; ainL.Thlckness of the Landfill 1-11 
l^.S^ SoH/^ual ity^bf the Fill Material 1-12 
1.4.4 \^terh^eft^/Iual 1ty of Landfill Gases 1-12 

1.5 Baseline Ri sksJte^essment 1-13 

2.0 ireNTIFICtonON AND SCREENING OF TECHNOLOGIES 

<^2.<K^I^rodyct1on 2-1 

ry2 Rem^nal Action Objectives 2-1 

2.2.1 Contaminant Transport Media 2-2 
2.2.2 Applicable and Relevant and Appropriate 

Requirements (ARAR's) 2-2 
2.2.3 Allowable Exposure Based on Risk 

Endangerment Assessment 2-6 
2.2.4 Site Remediate Action Objectives 2-9 



PAGE NO. 

2.3 General Response Actions 2-10 

2.3.1 Previously Implemented Remedial Actions 2^10 
2.3.2 No Action Response 
2.3.3 Source Control / 2/11 
2.3.4 Subsurface Gas Control / 2-lsl 
2.3.5 Groundwater Control { /\2-12 

2.4 Identification & Screening of Technologies 2-r^ 

2.4.1 Source Control Technologies / 2-13 
2.4.2 Subsurface Gas Control Techp^log(f^s\ 2-17 
2.4.3 Groundwater Control TechnoTqaies / 2-19 

3.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES \. \ 

3.1 Development of A1 ternat1va8T\^^ 3-1 

3.1.1 Summary of Selecte^R^medlal^Techno!ogles 3-1 
3.1.2 Grouping of Selectea RsrtfcdjX 

Technologies into Alternatives 3-1 
3.1.3 Future Site Use \ \ 3-3 
3.1.4 Summary \ / 3-4 

3.2 Screening/of Alternatives 3-5 

3.2.^ InthMtJction/' 3-5 
3.2.2 \MterWEtYi/No. 1 - No Action 3-8 
3.2.3 Alternative No. 2A - 6 NYCRR 3-9 

ParK^u Regulations 
S - Low Permeability Soil Cap 

X 3.2V4 Alternative No. 2B - 6 NYCRR 3-14 
/ \ Part 360 Regulations 
\ J J - Geosynthetic Membrane Cap 
\ \/3.2^S Alternative No. 2C - 6 NYCRR 3-18 

N. / Part 360 Regulations 
~ Low Permeability Asphalt Cap 

3.2.6 Alternative No. 2D - RCRA Cap 3-23 
3.2.7 Summary of Remedial Alternatives 3-27 



PAGE NO. 

4.0 DETAILED ANALYSES OF ALTERNATIVES 

4.1 Introduction 4-1 

4.2 Individual Analysis of Alternatives 

4.2.1 Alternative No. 1 - No Action 
4.2.1.1 Description 
4.2.1.2 Individual Criteria Assessment 

4.2.2 Alternative No. 2*A - 6 NYCRR Part 360 
Regulations - Low Permeability S^1l Cap 
4.2.2.1 Description 
4.2.2.2 Individual Cr1ter1 

4.2.3 " Alternative No. 2B - 6 NY 
Regulations - Geosynthetlc^embra 
4.2.3.1 Description 
4.2.3.2 Individual Criteria Assi 

4.2.4 Alternative No. 2C - 6 NYCRR Part^60 
Regulations - Lo/^P&nneab1l 1ty Asphalt Cap 
4.2.4.1 Description 
4.2.4.2 Ind1v1auaT\^r1teri a/^ssessment 

4.3 Comparison Among Alternatives 

4-10 
4-10 
4-11 

4-15 
4-15 
4-16 

4-20 

4.3. 

REFERI 

Protectioil of Human Health & the 
*nment 4-21 
:e with ARARs 4-21 

ifectlveness 4-21 
of Toxicity# Mobility and Volume 4-22 
Effectiveness 4-22 

rectiveness 4-23 
Comrrhjrn ty Acceptance 4-24 
State Acceptance 4-24 
Impl ementabll 1ty 4-24 

of Detailed Analysis 

APPENDIX A - TOWN OF OYSTER BAY LETTER DATED JUNE 11, 1990 
REGARDING THE SITE'S ENDANGERMENT ASSESSMENT 

4-25 

APPENDIX B - POTENTIAL ARAR'S 

APPENDIX C - COST ANALYSES 



LIST OF TABLES 

Table No. Title Follows Page No. 

2-1 

2-2 

2-3 

2-4 

2-5 

2-6 

2-7 

4-1 

4-2 

4-3 

4-4 

Potential Federal ARAR's and their 
Applicability to the Syosset Landfill 

Potential New York State ARAR's and 
their Applicability to the 
Syosset Landfill 

Potential Soil TBCs for Syosset Landfill 

Carcinogen Risk Estimates 

Remedial Action Objectives 

General Response Actions 

Identification and Scj^enlng of 
Remedial Techno!og1 

Individual Alterna 
Alernatlve No. 1 

Individual Alternative Analysis -
A1 terntrtiye 2A - 6 N^£«R Part 360 Regulations 
Loiy/Permeetyn 1ty Soil Cap 

tlve Analysis -
- 6 NYCRR Part 360 Regulations 

c Membrane Cap 

IndlvldueW Alternative Analysis -
Alternative 2C - 6 NYCRR Part 360 Regulations 
Low Permeability Asphalt Cap 

iparat1ve Analysis Among Alternatives 

Key Tradeoffs Among Alternatives 

2-4 

2-8 

2-9 

2-10 

2-13 

4-3 

4-6 

4-11 

4-16 

4-20 

4-25 



LIST OF FIGURES 

Figure 
. No.— T1 tl e Follows Page 

1-1 Site Location. / 

1-2 Location of Ground-Water Monitoring Wells and 
Soil Borings Syosset Landfill* Syosset* New York. y 

1-3 Hydrogeologic Cross Sections A-A'» B-B'» J2^C*>» 1-5 
Syosset Landfill* Syosset* New York. / //\ 

1-4 Regional Potentiometric Surface of thk Shallafl Zone 1-7 
of the Magothy Aquifer in the Vicinity of the\tyosset 
Landfill on November 18* 1988* Syosset* N^w Yop*. 

1-5 Extent and Thickness of Lan<ffl;LlvMater1al * 1-11 
Syosset Landfill* Syosseti New Yorfc>\^^ 

1-6 Locations of Landfill Gas WlonYtopfrig/itfel 1 s, 1-12 
Syosset Landfill* Syosset*\,New ^York. 

3-1 Vegetative Cov^c - Cap Section/ 3-4 

3-2 Alternative 2A_r- Cap Section 3-9 

3-3 Alternative 2B^sQap Section 3-14 

3-4 A1 ternatlve XC - C&p Section 3-18 

3-5 y/^Altehqatlve 2D - Cap Section 3-23 

4-1/ /Alternative 2A - Cap Section 4-5 

4-2^v AVferpatlve 2B - Cap Section 4-10 

4-3 \$j/ernative 2C - Cap Section 4-15 



EXECUTIVE SUMMARY 

In accordance with a d1rectivetfrom the USEPA, the Syosset Landfill 

site was separated Into two operable units. The First Operable Unit was 

designated to address on-site remediation, while the Second Operate Unit 

will address off-site remediation. This First Operable Unit F/asvtfil 1ty 

Study has therefore been prepared to develop and eval uate ofi-site remedial 

action alternatives for the Syosset Landfill. The primary CbjecHve oKthe 

Feasibility Study process 1s to provide a detailed analysis of availrole 

remedial actions so that a preferred alternative irfayybe. chosen for the 

site. The remedial action alternatives developed hWeitrare based on site 

characteristics Identified in the Interim (on-sirO Remedial Investigation 

Report for the Syosset Landfill (Geraghty & Mil ler, 1S89O and potential 

risks associated with the site. 

The remedial action al ternatlVes "eva/uift^d in this Feasibility Study 

have been developed 1n accordance with tke USEPA guidance document entitled 

"Guidance for Conducti ng-R^jnedial Investigations and Feasibility Studies 

under CERCLA" (USEPA/ 1988a)\ The alternative evaluation procedure 

described in the /uide«jc^docun5fe«t consists of three distinct steps: 

development of al teknatlvfcs^^^s/reeni ng of alternatives and detailed 

analysis of alternative^. /The first phase of the evaluation process 

consi st^ofcbjRbi ni ng available remedial technologies into remediation 

!th meet the remedial action objectives. The second phase 

/g the remediation alternatives with respect to 

'cost and Implementability. The final phase of the 

'study process provides a detailed analysis of the remediation 

alternatives that considers nine CERCLA evaluation criteria which include: 

the overall protection of human health and.the environment, compliance with 
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ARAR's, long-term effectiveness* reduction of toxicity* mobility and volume 

of contamination* short-term effectiveness* cost effectiveness* community 

acceptance* state acceptance and implementability. 

In general* alternatives which reduce toxicity* mobil1ty ofsvolume 

(I.e.* treatment or removal technologies) are preferred overyuiose 

alternatives which do not. However* at sites such as muni'clMT lari^fllls* 

the extremely large volume of low-concentrated wastes makes treatmentybr 

removal options impractical. Therefore* the remed^a^ action alternatives 

presented in this First Operable Unit Feasibil ifc & include the No 

Action Alternative and landfill closure alterftatlv he landfill closure 

alternatives consist of three containment alternc 

The three closure alternatl 

types of cap sections, including a 

geosynthetic membrane and a low pe 

non-asphalt cap sectiops—fncorporate 

provide further cap 

conformance with 

advantages and d1salivant£ 

remedi al acti on obj ect 

use of three different 

i 11 ty soi 1 (cl ay) * a 

lity asphalt cap. The two 

t as a surface treatment to 

cy and cap protection, while enhancing 

Each of the closure alternatives have 

All of the capping alternatives meet the 

The low permeability soil (clay) cap provides the 

for cap failure among the alternatives* but maintains a 

cab efficiency than the geosynthetic membrane* and has the 

:osts of all the alternatives. The geosynthetic membrane 

fhe maximum initial cap efficiency but 1s susceptible to 

to punctures or tears. The low permeability asphalt has the 

lowest capital cost but has the highest potential for failure (although 

failure points can be more easily identified and repaired 1n comparison to 

the other cap alternatives). 
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CONCLUSIONS AND RECOMMENDATIONS 

Upon evaluation of the detailed analysis of the remedial action 

alternatives presented* Alternative 2B - geosynthetlc membrane cap appears 

to be the most effective. Alternative 2B is protective of human/fi^lth and 

the environment* complies with the ARAR's, 1s expected to 

long-term effectiveness and provide minimal short-term imptfct ;t 

effective, and should be easily implemented. 

The detailed analysis of alternatives alsq 

2B appears to be the most protective alternat 

environment, since 1t provides similar levels of 

surface soils and gas control as the other al ternatl ve^ri and maintains the 

ed that Alternative 

an health and the 

on for site 

highest cap efficiency. This Incrq, 

lowest amount of future leachate 

In comparison to Alternative 2A (cl 

short-term impacts, maintain a hlghe 

less on-site excavatl 

Implemented. In cqi 

maintains a high 

landfill closure AR' 

administratively feasl 

more cost 

efficiency should provide the 

the closure alternatives, 

ternatlve 2B will provide less 

ree of protection, will require 

fectlve and will be more easily 

o Alternative 2C (asphalt), Alternative 2B 

ectlon, complies more strictly with the 

ss susceptible to failure, 1s more 

and 1s only slightly less cost effective. 
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SECTION 1 

INTRODUCTION 

Lockwood, Kessler & Bartlett, Inc. (LKB) and Geraghty & M1VT$r, Inc. 

(G&M) prepared this First Operable Unit Feasibility Study (FS/Re^ort under 

contract to the Town of Oyster Bay for the Syosset LandfiiT in^ccoKjance 

with the On-Site FS work plan (LKB & G&M, 1990) approved by the u\S. y 

Environmental Protection Agency (USEPA) on April 6,A990. According to the 

USEPA letter of approval of the Interim (on-site/Rarfadial Investigation 

Report for the Syosset Landfill (G&M, 1989), tf^e site ts separated into two 

operable units: the First Operable Unit which addresses on-site 

contamination, and the Second Operable Unit which wvKly^iddress off-site 

contamination. Therefore, the Inte/lm^Rt-Tteport constitutes the First 

Operable Unit RI Report and this dpcuSfemt I e FS) constitutes the 

First Operable Unit FS. 

1.1 PURPOSE AND ORG 

This report^was^f^pareddevelop and evaluate remedial 

alternatives to deformine\wh>dh measure will best ensure the protection of 

human health and the efiyiponment in a cost-effective and timely manner. 

The organizat^Bm of this report 1s structured after the three phases of the 

FS^roc^sF'Tdentiified in the USEPA guidance document for conducting a RI/FS 

una^r the\CEjlcLA/(USEPA, 1988a): the development of alternatives; the 

screening of^nternatives; and the detailed analysis of alternatives. The 

nine evaluation criteria set forth 1n the USEPA RI/FS guidance document 

were used 1n this report to form the basis for selecting appropriate 

remedial actions at the site. These criteria are as follows: 

o overall protection of human health and the environment 

o compliance with ARARs 
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o long-term effectiveness of the remedy 

o reduction of toxicity, mobility, or volume of the contamination 

o short-term effectiveness of the remedy 

o cost of the remedy 

o community acceptance of the remedy 

o state acceptance of the remedy 

o implementability of the remedy 

1.2 SITE DESCRIPTION 

The Syosset Landfill is located in central Nassa^f County in the Town 

of Oyster Bay, Syosset, New York (Figure 1-1). The sitS\1s roughly 

rectangular in shape and encompasses approximately SS^acres. The offices 

and facilities of the Town of Oyster BaylDef^rtment of Public Works * 

(TOB-DPW) are located adjacent (eastthe TaKcifni and occupy 

approximately 18 acres; together thie laiWfill and the adjacent facilities 

total approximately 53 acres. CurreWly)the Town of Oyster Bay (TOB) 

controls access to the^sit^. which isWenced. Topographically, the site is 

relatively flat an# at^Simili^r elevation to the surrounding area. The site 

is characterizedSw bas^bajly a/barren landscape with some clumps of trees. 

Well locations, strmsturessand other features at the site are shown 

on Figure 1-^2. As illustrated in this figure, the site is bounded by the 

^ssway and Miller Place to the southeast, Cerro Wire & 

to the southwest, and the Long Island Railroad to the 

£sident1al area and the South Grove Elementary School border 

northeast. The entire landfill area is enclosed by a 6-ft 

high cyclone fence. 
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There are two recharge basins owned by Nassau County which border the 

site to the northeast and north. Nassau County recharge basin RB-284 (0.63 

acres) borders the site to the northeast and Nassau County storm-water 

basin (SWB-571) (0.23 acres) borders the site to the north. Both basins 

collect storm water runoff from the neighboring residential area/wiWe the 

water either evaporates or recharges to the underlying Magotjiy aquifer. 

1.2.1 Site Geology 

The Syosset Landfill is located on Long IsTan^/ffew York within the 

glaciated part of the Atlantic Coastal Plain pnysiogrMmic province. 

Hydrogeologic investigations on Long Island and wrthin the vicinity of the 

Town of Oyster Bay have been conducted by the United states Geological 

Survey (USGS) (Isbister 1966; Franke and^Coh^n 1972). These studies 

generally agree on the geologic de\scr^pton of^Re deposits underlying the 

site. The Syosset Landfill 1s undeVl ain!/t)y more than 1,000 ft of 

unconsolidated deposits of sand, si IT,, gnavel, and clay which rest 

unconformably on the h^jro^k surface. Vrhe bedrock is Precambrian in age 

and consists of cry^aVMne ijietarnorphic and igneous rock (schist, gneiss, 

and granite). Thabedrqfcksurface has a fairly constant slope of 

approximately 80 ft p^r mtVe (1.5 percent) and dips in a southeasterly 

di recti on (Isbi ster 1966SL/ The unconsolidated deposits overlying the 

bedrocK surface^ave an even gentler slope of 60 ft per mile (Isbister 

196,6). ^ 

be^fock surface 1s directly overlain by Late Cretaceous deposits 

known as the Rarltan Formation, which consists of two units or members: 

the Lloyd Sand Member (Lloyd aquifer) and the clay member (Rarltan Clay). 

Beneath the site, the Lloyd Sand is approximately 240 ft thick and rests 

unconformably on the bedrock surface; the Rarltan Clay is a major regional 

confining unit which is approximately 160 ft thick and overlies the Lloyd 

Sand (Isbister 1966). 
1-3 



The Magothy Formation* which Is also a late Cretaceous deposit* lies 

unconformably on the Rarltan Formation (i.e.* Raritan Clay) and 1s 

approximately 540 ft thick beneath the site (McClymonds & Franke* 1972). 

The Magothy 1s a regional formation occurring throughout most of Long 

Island* except locally near the North Shore where erosion has rented parts 

or all traces of the Magothy and/or Rarltan. 

The deposits of the Magothy Formation* which are char^terTzed b$ 

their light color and fine-grained texture* consist chiefly of interbedded 

lenses of sand, sandy clay* with varying amounts et ant. The primary 

mineral of the sandy beds is quartz (angular t^subWguTar) with varying 

amounts of clay minerals, chert* muscoyite, and \-smalV percentage of dark* 

heavy minerals such as lignite and pyrite. Iron oxrde ¥s also found 

locally abundant. 

Although a general value of y/Ts^requently assumed to be 30 

percent by investigators, Isbister ( reports laboratory results 

ranging from 32 to 41 Decent. 

Directly abdve l^ie/MagaEhy^Formation lies the Pleistocene outwash 

deposits known as rKe Uppqr^SJ^cial Formation (Upper Glacial aquifer); 

these deposits are characterized chiefly by stratified coarse sand and 

jrface of the Upper Clacial Formation on which the site is 

as outwash plain. 

(e field investigation, the Geraghty & Miller hydrogeologlsts 

observed \j^apparently distinct separation (contact) between the Upper 

Glacial Formation and the underlying Magothy Formation. During drilling 

through the Magothy Formation* finer-grained sediments predominated and 

consisted of deposits of medium to fine-grained sand with clay stringers 
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with or without silt* fine-grained sand with silt* and clay with sand 

and/or silt. Although less prevalent* some medium- to fine-grained sand 

with gravel was also encountered. Sediments of the Magothy Formation 

exhibited a broader range in color than the Upper Glacial Forma^foK with 

colors ranging from white and black clay to white, gray* yel)4, <^nd tan 

sands. Cross sections A-A1, B-B', and C-C' (Figure 1-3) 1 i^trateNtiis 

heterogenous composition of the Magothy Formation and 1llustrate\he / 

apparent contact between the finer grained Magothyyd&posits and the coarser 

grained Upper Glacial deposits. 

1.2.2 Hydrogeologv 

Of the three unconsolidated 

(Upper Glacial, Magothy, and Rari 

Formation and the Raritan Formatio 

unsaturated in the vicinity of the 

Formations underlying the site 

two/are saturated: the Magothy 

Upper Glacial Formation is 

The saturated portion of the 

Magothy Formation (MajgdthyN^quifer) re the principal source of water for 

public and industrial therefore* most of the hydrogeological 

discussion will fcpcus ons^his aquifer. The Lloyd Sand Member of the 

Raritan Formation 1^ssatuhated (Lloyd aquifer) and is separated (confined) 

from the Magothy by the\gdritan Clay (also saturated)* which is a regional 

aqult^d that TNS approximately 160 ft thick. Thus* although the Lloyd 

aqinfeiMs used for water supply, this aqdlfer was not investigated because 

of\ts deJj^Jr (approximately 760 ft beneath the site) and the presence of 

the RaYdtan £1 ay (160 ft thick). 
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1.2.2.1 Upper Glacial Formation 

The Upper Glacial Formation is composed primarily of coarse sand and 

gravel deposited during the Pleistocene age* which ended approximately 

15*000 years ago. These deposits were largely removed from the/srke due to 

the excavation (sand and gravel mining) of this material ancj/sub^qquent 

filling during its use s a municipal landfill (1933 to 1? 

Prior to the mining of the sand and gravel dqfbsits* the Upper 

Glacial Formation was approximately 60 to 100 ftc in/^>±h beneath the site. 

Unexcavated portions of this formation are fouqd towara the boundaries of 

the site and beneath the landfill. Based on observations of geologic 

samples collected during the RI» the permeability o-r^tnis formation is 

apparently greater than the Magothy* ana^Pfe^serves as the principal source 

of precipitation recharge to the Mago^^. In^eas located in the vicinity 

of (but beyond) the limits of the site wiiere the Upper Glacial Formation is 

partially saturated* it is known as Vhe\jpper Glacial aquifer. The Upper 

Glacial aquifer and t^r^underlying Magothy aquifer* are generally 

considered to be a/sing^e hgdrogeol ogic unit as they are directly connected 

hydraulically (iVe. * th^K^is 90 conti nuous confining unit [aquitard] 

between the two aqi 

gothy Aquifer 

ited portion of the Magothy Formation (Magothy aquifer) 

extend&\from^the water-table surface (which occurs at approximately 100 to 

115 ft below land surface) to the Raritan Clay. As stated previously* the 

Magothy aquifer is composed of fine-grained sediments: Intebedded sequences 

of sand with sandy clay* silt* and clay are prevalent through the unit. In 

the study area* the Magothy is directly (hydraulically) connected to the 
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overlying Upper Glacial Formation area as no continuous confining beds 

(aquitards) are present. The Magothy aquifer is separated from the Lloyd 

aquifer by the Raritan Clay, a regional, continuous aquitard, which limits 

the groundwater flow between the groundwater systems. 

As a result of the hetrogeneous nature of the Magothy 

water-transmitting properties can vary widely. Although 

hydraulic conductivity in the Magothy aquifer in the vicinity of 

is reported to be approximately 400 gallons per day/Square foot (gpd/ft 

(McClymonds and Franke, 1972), considerable vari^1o/r>q known to occur 

throughout this formation. 

The groundwater flow direction in the shallow of the Magothy 

aquifer at the site and 1n the region(FT§u£e 1-4) was observed to be 

consistently northeasterly. The gVoui^fr^ter fToyf direction in the deeper 

zone of the Magothy aquifer was observed to be consistently northerly. As 

Figure 1-4 indicates, the site is simiatekl north of the regional groundwater 

divide. The vertical cWrStt^ion of grqjMdwater flow was observed to be 

consistently downward aprossJthe site and appears to be more pronounced 

than the horizontal grey* 3r>low component. 

1.2.3 Soils and 

soils at the site were removed during its use as a sand 

andNaraveKmifiinc/ pit. After its use as a landfill, the site was 

reportedly coyfered with approximately 6 inches to 4 feet of a nearly flat 

layer of cTean, sandy fill which forms the surface soil. This layer is 

recognized by the soil survey of Nassau County as being an Udorthent soil 

which consists of deep, excessively drained acid soils typcially used at 

sanitary landfills (U.S. Department of Agriculture, 1987). Usually, the 
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surface is capped with a loamy veneer to encourage plant growth for 

stabilization. Udorthent soils are generally loose to firm* yellowish 

brown or pale brown loamy sand or sand. 

1.2.4 Ecol ogv 

The site is located in a highly developed residential industrial 

area which is not known to contain ecologically significant habit! 

Surrounding land uses include industrial and commeirt hql facilities to the 

south and west» Town of Oyster Bay Highway Yard/to^ ^ast* and 

single-family homes to the north. 

Most of the site is completely barren and with^fene remaining area 

consisting of sparse to moderately 

trees* shrubs* and ground cover. 

Black Locusts (4- to 8-inch diamete^ 

diameter)* and Chokecherry (2- to 6 

broadleaf weeds* ivy*, irns* s 

sparse understory 

evidence of sign 

property. 

ings of various hardwood 

e species appear to be 

mon Elder (2- to 6-inch 

diameter). Several varieties of 

» and various grasses make up the 

erimeter of the property There was no 

cted plant species on or adjacent to the 

re not present on or adjacent to the site. However* a low 

he northerly side of the site supports the growth of Giant 

reshwater wetland species. The occurrence of this species 

ikeTy due to the infrequent ponding caused by storms. 

The site offers minimal wildlife habitat and does not represent a 

significant environment. Since residential communities and industrial 

businesses surround the site* species that are sensitive to human 
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activities* such as the red fox* are not common to this location. A 

variety of small mammals* such as the cotton-tall rabbit* gray squirrel* 

rats and mice* field birds and song birds are common Inhabitants. 

Endangered or threatened wildlife species are not known to Inhabit the 

subject site. The site does not contain habitat such as streamsy^ppnds* or 

wetlands that might attract migratory bird species. 

1.3 SITE HISTORY 

The Syosset Landfill reportedly began oper^xlorf^as a municipal 

landfill 1n about 1936* and operated for apprdxlmat&ly >40 years. During 

all of that time, the site was used to a substantial extent by local refuse 

transporters for disposal of general household and cbqiijdjnlty waste and 

rubbish. The site was also used fop/a1NSpci§al of wastes by nearby 

Industrial entitles. Some of the was^fexdlspose^of by these entitles 

contained hazardous substances 1 nclVjdlngifeavy metals, volatile and semi 

volatile organic compounds, waste water treatment sludges, and solid 

wastes. From 1967 unt^TTts close 1n\^75» the site accepted only 

scavenger cesspool urasta* wlylch was processed at the treatment facility 

located near the^efunatMncInerpator building* and Industrial waste. 

The site was excavated Into two cells to depths of approximately 60 

to 90 fx belw\land surface. In general* there was no segregation of 

wasjres d£po&Jted\at the site, with the exception of scavenger cesspool 

waste ancKtWeSy/ Scavenger cesspool wastes were treated at a facility 

located near ;£he defunct Incinerator building and tires were burled along 

the fenceVlne 1n the vicinity of Well SY-4, as Indicated by aerial 

photographs. Burled combustible fill materials were reportedly Ignited and 

allowed to burn 1n portions of the landfill. 
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In or about 1974, the Nassau County Department of Health ("NCDOH") 

undertook an Investigation with respect to suspected groundwater 

problems emanating from the landfill site. The Town of Oyster Bay closed 

the landfill completely in 1975 and since that time there has been no 

unauthorized dumping at the landfill. Soil borings taken subsequent to 

landfill closure confirmed that the cover material placed over ;tneyfeol 1 d 

waste deposited at the site consisted of clean sand and sllt/rangfng 1n 

depths from six inches to four feet. Currently, portionsxrf/^e 1 armfTl 1 

are utilized for leaf composting, materials storage and vehicle/eqUipprent 

storage and parking. In 1983, the EPA placed the^f^ on the National 

Priorities List, which is set forth at CFR ParJ/30(^/Kp^nd1x B. In 1986, 

the EPA and the Town of Oyster Bay entered Intb^an adnqnlstrative consent 

order, pursuant to which the Town agreed, among other takings, to undertake 

a remedial Investigation and to prepare this feasibility study with respect 

to the s1te. 

1.4 NATURE AND EXTENT OF OONTAMIN 

The nature and j^xtent\of contamination at the site were determined 

during the th ree oKase^lpf th^Interlm (on-site) RI (First Operable Unit 

RI): the 0n-S1te t^ounaV^tqr Sjxiay; the Landfill Dimension Study; and the 

Subsurface Gas Study\ TheVesults of these studies are summarized belcw. 

undwater Quality 

)r quality underneath and downgradlent of the landfill has 

appareafcW b^en Impacted by leachate as evidenced by leachate indicator 

parameters (chloride, ammonia, alkalinity, hardness, total dissolved 

solids, specific conductance, and Iron) detected 1n on-site monitoring 

wells. The extent of the leachate plume will be the subject of the Second 

Operable Unit (off-site) RI/FS. 
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Individual volatile organic compounds (VOCs) were detected 1n some 

on-site groundwater monitoring wells, but the distribution and 

concentrations were not consistent with a contiguous body (plume) of 

groundwater contamination with the landfill as the source. PCBs were not 

detected 1n on-site groundwater monitoring wells; other classes (^organic 

compounds (base/neutral and acid extractable compounds) were not 

detected or were found 1n unquantlf1able concentrations anj Xe method 

blanks. 

1.4.2 Extent and Thickness of the Landfil 

The Syosset Landfill is approximately 35 abres i!\size» extending 

from the LIRR in the northwest to the vicinity of W^Tl %i-9 toward the 

southeast. This is consistent with 2f>c^vious investigation which arrived 

at similar conclusions. The 1 andlUl 1 Vo^cuples^most of the area between 

the northern and southern boundaries or except for the areas 

surrounding the animal shelter and the defunct incinerator which appear to 

be situated atop natlve^sqll s. \/ 

The a real 

1-5. As Ulustrati 

Into two lobes with art 

ess of the landfill is depicted on Figure 

gure, the landfill appears to be divided 

1ng road coinciding with the ridge separating 

the two/Tobesx The deepest lobe of the landfill 1s found 1n the central 

par^/of yttreswest^rn half of the site where a depth of approximately 91 ft 

wax encohntened ^n Soil Boring D. The other lobe appears to reach a 

maxima thlckjj^ss of approximately 58 ft 1n Soil Boring B-4 which 1s 1n the 

central p*kpt of the eastern half of the site, northeast of the defunct 

incinerator building. 
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1.4.3 Soil Quality of the Fill Material 

VOCs, base/neutral extractables, Teachable metals, and PCBs were 

detected 1n some samples of landfill material. As detectable concentrations 

of these compounds varied appreciably, both laterally and vertically, a 

contaminant distribution pattern was not evident either withlri/ ' class of 

compounds or among the four classes of compounds. 

A distribution or pattern of the same compound(s) would be expected 

1f a large quantity of a particular waste were deposited at a particular 

depth or 1n a particular area of the landfill./HoWwer*/the sampling 

results obtained during the Remedial Investigation aresmore consistent with 

the random deposition of Industrial, commercial, aruk residential wastes. 

1.4.4 Extent and Quality o 

Landfill gas was measured on 

gas monitoring wells installed throu 

concentrations of 1 

central part of 

landfill. Relatl 

al ong the northern, e£ 

hiy basis by monitoring 19 shallow 

the site (Figure 1-6). High 

ases (mostly methane) were detected 1n the 

1n the southwestern corner of the 

centratlons of landfill gases were detected 

» and southern boundaries. Frequently, 

of landfill gases were not detected, or nearly so at these 

gas ventilation system consisting of a trench (which 

parallel^fche fence separating the site from the South Grove Elementary 

School), and a series of vertical venting pipes within the trench, have 

been monitored for the presence of methane gas by the TOB-DPW since 1981. 
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Since that t1me» whenever methane has occasionally been detected in the 

vent pipes, the TOB-DPW has routinely rehabilitated the system to maintain 

its effectiveness. However, methane has reportedly never been detected 1n 

two permanent gas monitoring points on the school property. 

Individual VOCs were detected in some landfill gas safripl^es, ^t not 

in consistent concentrations or distributions. Landfill gi 

appear to be migrating vertically upwards under significant pressure 

1.5 BASELINE RISK ASSESSMENT 

The Remedial Investigation Report for the Sydis.sel/Landf 111 (G&M, 

1989) indicated that a Baseline R1 ̂ "Assessment for the on-site FS may not 

be necessary. The RI Report determined whathaaedlal actions to be 

described 1n the On site Feasibility Stucjy'^to/mltlgate certain potential 

exposure pathways. 

In the absencp on-site remedial action, the RI Report 

identified the folio tefrfeial exposure pathways which may exist. 

• Direct contact a no/or ingestion with fill materials if existing 

and site security is compromised. 

on of landfill gases 1f existing cover and site security 

bmpromised and/or landfill gases migrate uncontrolled. 

Since the Remedial Investigation Report was able to Identify potential 

exposure pathways to be mitigated by on-site remedial actions, a Baseline 

Risk Assessment is not required to identify those pathways. Therefore, the 

Feasibility Study will address remedial actions necessary to mitigate the 

above-listed exposure pathways. 
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SECTION 2 

IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

2.1 INTRODUCTION 

This section provides the criteria necessary to develcjf 

potential remedial technologies. Remedial action objects 

established for each of the environmental media of Interest (ground 

soil and a1 r) 1n relation to the contaminants of cpfic&rn, potential 

transport mechanisms and allowable exposure 11mias./\Reh»ed1ation goals are 

set and general response actions are developed"^ accqrtfpUsh these goals. 

Remedial technologies are then identified and screwed TO select those 

technologies which will meet all the establ 1 shed remedial action objectives 

and goals. 

An Endangerment Assessment (EA) w^s prepared for the Syosset Landfill 

by Versar» Inc. 1n April 1990 under contpct to the U.S. Environmental 

Protection Agency (US^A)/\The EA Report utilized sampling data generated 

during the on-s1 te/RemtfcTjal ^Investigation to Identify the potential risks 

to human health ah^ the\^ns(Jronprent posed by the site 1n Its current 

condition. 

2.2 /REMEDIAL >CTI0N OBJECTIVES 

ROT^J^I ifctlon objectives have been developed for the site to 

IdentlfVrnejKa-speclflc (groundwater* soil and air) goals for protecting 

human health and the environment. These objectives are established based 

on contaminant levels found at the site and potential exposure routes as 

reported 1n the site's Remedial Investigation Report. Since this First 

Operable Unit Feasibility Study (FS) addresses on-site remediation 

measures* the remedial action objectives addressed herein will only relate 
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to on-site remediation. 0ff-s1te remediation measures# 1f any, will be 

identified during the Second Operable Unit Remedial Investigation/ 

Feasibility Study (RI/FS) process, which will be initiated upon the 

completion of this First Operable Unit Feasibility Study. 

2.2.1 Contaminant Transport Media 

The two predominant contaminant transport media to be^ddr^sed 

this First Operable Unit FS Report are on-site soil and air. The 

corresponding on-site transport mechanisms identified/in the site's Remedial 

Investigation Report include the degradation o^on-sfxeycover materials and 

subsurface gas migration. Discussions of contanrKnant transport through 

groundwater will be limited 1n this Draft First Oper^ble^Unlt FS Report to 

addressing potential future levels o^r>f<s1te leach ate generation. 

In order to quantify the risks a^oci'Sted^lth each transport media, 

twelve Indicator chemicals have been\chosen to develop risk assessment 

values 1n this Feaslb1ll±v Study. Thes^chemlcal s Include: arsenic, 

barium, zinc, benzeiwi chlorpbenzene, chloroform, methylene chloride, vinyl 

chloride, tetrachVoroeJ^hpne, roT^ene, trlchloroethene and bis 

(2-ethylhexyl) phtfh 

1c1pated that the contaminant transport media to be 

^addressed during the Second Operable Unit RI/FS process 

r. The associated transport mechanism will therefore be 

te migration of leachate Impacted groundwater. 

2.2.2 Applicable or Relevant and Appropriate Requirements (ARAR's) 

Under the Comprehensive Environmental Response Compensation and 

Liability Act (CERCLA), the selection of remedial actions at National 

Priorities List (NPL) sites must comply with all Applicable or Relevant and 
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Appropriate Requirements (ARAR's) of all Federal and State environmental 

laws (USEPA, 1988b). 

The following definitions of ARAR's are proposed 1n the National 

Contingency Plan (NCP): 

Applicable requirements mean those cleanup standardsj/standa^fc of 

control, and other substantive environmental protectvem rssuM rem&nts, 

criteria, or limitations promulgated under Federal or State la«r that 

specifically address a hazardous substances/pollutant, contaminant, 

remedial action, location, or other c1 rodmstTO^e a*t a CERCLA site. 

"Applicability" Implies that the remedial actlon 0/ the circumstances 

at the site satisfy all of the/Jnicjsdlctlonal prerequisites of a 

requirement. If a requl rem/nt is not a^pUcabl e, one must consider 

whether 1t 1s both relevant and appptftrnd-ate. 

Relevant and appropriate reaul nerruents mean those cleanup standards, 

standards of cdntrol, land other substantive environmental protection 

requirement^, cdrarl^^ec 1 Imitations promulgated under Federal or 

State law tnikt, wW^ii^Nipx "appl Icable" to a hazardous substance, 

pollutant, contaminant, remedial action, location, or other 

ince at a CERCLA site, address problems or situations 

ly similar to those encountered at the CERCLA site that 

fs well suited to the particular site. However, 1n some 

rcums^nces, a requirement may be relevant but not appropriate for 

thX/ite-spec1f 1c situation. 

The ARAR's are separated Into three categories: chem1cal-spec1f 1c, 

location-specific and actlon-speclf 1c. Chemical-specif 1c ARAR's are usually 

health- or risk-based values which are acceptable concentrations of 

chemicals 1n the ambient environment. If a chemical has more than one 
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ARAR, the more stringent requirement is generally complied with. Location-

specific ARAR's restrict the concentrations of hazardous substances or the 

type of activities conducted at a site based solely on the site's location. 

Examples of these types of locations Include floodplalns, wetlands, 

historic places and sensitive ecosystems or habitats. Act1on-spec1f1c 

ARAR's are usually technology- or activity-based requirements 

limitations Imposed on remedial actions (I.e. RCRA requlreme 

Both Federal and State ARAR's have been evaluated with respe 

their applicability to on-site remedlaton act1v1t1^s^t the Syosset 

Landfill, and are listed 1n Tables 2-1 and 2-2»/res'{3^:bLvely. "The 

following paragraphs discuss the reasoning benH^id the/aetermination of 

appl icabll 1ty for both Federal and State ARAR's. \Jhe ARAR's are presented 

1n groups based on whether they are chem1cal-specif1cy location-specific, 

or act1 on-speclf 1c for comparison/purpose: 

V 
The sources for the chemical -^special c ARAR's which are applicable to 

on-site remediation Include the / CI eap J\yr Act (CA A )"7 National A1 r Quality 
v. \ Uvn ~ -

Standards^and the New/YorloState Guidelines of Toxic Ambient A1 r 

Contaminants. The^e afSi appl 1cable due to their restrictions or levels of 

air contamlnants^hlchNray.be Pel eased from on-site surface so1ls^j| All 

groundwater qua! Ity^ARAR'S\( I.e., RCRA MCL's; SWDA MCL's, MCLG's and 

SMCL's; JilEgWR; 6 NYCRRSPart 703 and N.Y.S. Sanitary Code) are considered 

icable to this site due to their possible applicability to 

supply sources. However, the groundwater quality ARAR's will 

•1ng the off-site (Second Operable Unit) remediation effort 

are not considered applicable for this FS. 
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TABLE ?-l T/ible- A2-

POTENTIAL FEDERAL ARAR's 
AND THEIR APPLICABILITY TO THE SYOSSET LANDFILL 

Chemical-Specif1c ARAR's 

Resource Conservation and Recovery Act (RCRA) 
Maximum Contaminant Levels (Ma's) 

Safe Drinking Water Act (SOWA) 
Ma's 
Ma Goals (MaG's) 
Secondary Ma's (SMa's) 

National Interim Primary Drinking 
Water Regulation (NIPDWR) 

Clean Water Act (CWA) 
Ambient Water Quality Criteria (WQC) 
Effluent Discharge Limitations 
Pretrealment Standards for Publicly Owned 

Treatment Works (POTW's) 
Ocean Discharge Regulations 
Dredge and Fill Standards 

Clean A1r Act (CAA) 
National Ambient A1 r Quality Sta 

Location-Specific ARAR's 

RCRA Location Requl 
National Historic Pr_ 
Endangered Specie^, 
Wilderness Act 
F1sh and Wildlife 
Wild and Scenic R1v 
Coastal Zone Managemeh 
Clean Water-Act 

on Act 

Act 

fement Requirements 
Hazardous Waste 
Requl rements 

Solid Waste Management 
Requl rements 

Subtitle I - Underground Storage 
Tank Regulations 

Sub 
Man 

Subtitle 

Applicability 

Potentlally Appl 1 cab!e 

Potentl al 1 topi i cabl e 
Potentl ail Appl 1 cabl e 
Potentl al 1 Appl 1 cabl e 

cabl e Potentlally 

t Applicable 
t Appl 1cabl e 

ot Appl 1cabl e 

t Applicable 
Not Applicable 

Appl 1 cable 

Not Appl 
Not Appl 
Not Appl 
Not Appl 
Not Appl 
Not Appl 
Not Appl 
Not Appl 

1 cable 
1cabl e 
1 cable 
1 cable 
1cabl e 
1 cable 
1cabl e 
1 cable 

Potentl al ly Appl 1 cabl e 

Potentially Applicable 

Not Applicable 

Clean A1r Act (CAA) 
National Ambient A1r Quality Standards Appl 1 cable 
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TABLE 2-2 

POTENTIAL NEW YORK STATE ARAR's 
AND THEIR APPLICABILITY TO THE SYOSSET LANDFILL 

Chemical-Specific ARAR's Applicability 

New York State Department of Environmental 
Conservation (NYSDEC) Water Qual1ty 
Regulations, Groundwater Classifications 
and Standards (6NYCRR Part 703) 

New York State Department of Health 
Drinking Water Standards 
(N.Y.S. Sanitary Code) 

New York State Ambient A1r Quality Standards 
for Criteria A1r Pollutants 

New York State Guidelines for the 
of Toxic Ambient A1r Contaminan 

Potential ly^Appl icabl 

Location-Specific ARAR's 

A11 N.Y.S. Locatlo 
(Similar to Fe 

Action-Specific ARAR1 

NYSDI of Solid Waste 
iagement Facilities Requirements 
(60) 

otentlally Appl Icabl 

t Applicable 

ApplIcable 

Not Applicable 

ApplIcable 



There are currently no Federal or State chemical-specif 1c ARAR's for 

soil. However# the USEPA has developed potential soil guidelines to be 

considered (TBC's) for the Syosset Landfill site. These TBC's are 

summarized 1n Table 2-3. 

The chemical-specific ARAR's which are not applicable ft 

are the Federal Clean Water Act (CWA) and the N.Y.S. Ambiet 

Standards for Criteria A1 r Pollutants (NYSAftlS). The CWA 

since there are no proposed surface water discharges. POTW discharge or 

dredge and fill operations associated with this sl4e./ The NYSAAQS is not 

applicable since criteria air pollutants were/lot ^xec^fed at the site 

furlng the Remedial Investigation. 

All of the Federal and State Location-specif 1c ARAR's are not 

applicable to this site since the^sit&is nof^kjcated in a historic, 

coastal or flood plain area and does not tffipapx any endangered species, wild 

or scenic rivers or historic 1 andmaVks. \In addition. RCRA 

location-specific requirements are not zTppl 1cabl e since site operations did 

not Involve underground mines, caves, salt domes or salt bed formations, and 

the site 1s not vpfth1<fa/ flootKplaln or an area which has unacceptable 

slesmlc conditions^ 

^efTor^oecIf 1c ARAR's which apply to on-site landfill closure 

open<fti OOSN! ncl ude the requirements for N.Y. S. Solid Waste Management 

FcfdlltV^s (flNYCfRR Part 360). and potentially either RCRA Subtitle 

C-Haziardous Wjt^te Management Requirements or RCRA Subtitle D - Solid Waste 

Managemeh$/Requ1 rements. In addition, the Clean A1r Act will be applicable 

to any on-site gas collection systems. 1f required. Action-specific ARAR's 
j 

which are not applicable to this site Include the RCRA Subtitle I -

Underground Storage Tank Regulations since there are no underground storage 

tanks at the property which was once operated as the Syosset Landfill. 
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TABLE 2-3 
POTENTIAL SOIL TBCs FOR SYOSSET LANDFILL 

HEALTH BASED CRITERIA 

CARCINOGENS 
,  ( A )  
(mg/kg) 

SYSTEMATIC 
TOXICANTS 

<B) 
(mg/kg) 

AVERAGE 
CONCENTRATIONS 

(C) 
(mg/kg) 

Volatile organic compounds 
• aMItlfeMlluiittfeMBIKtlMMI 

Acetone 
Carbon disulfide 

MethylENE Chloride 
Chloroform 

Tetrachloroethene 
Chlorobanzane 

2-Butanone 
Ethyl benzene 

Total Xylenes 
•••••••••••••••••••••••••••••a 
Sem1volatile organic compounds 

Naphthalene 
Diethylphthalate 

Flourene 
Phenanthrene 
Anthracene 

01-n-butylphthalate 
Fluoranthene 

Pyrene 
Benzo(a)anthracene 

bis(2-Ethylhexyl)phthalate 
Chrysene 

01-n-octylphthalate 
Benzolb)f1uoranthene 

BenzoleJpyrene 
tndeno(1,2.3-cd)pyrene 

VMPPrauppapppppptippppppiBp! 

Target analyte list 

Aluminum 
Arsenic 
Calcium 

Chromlum 
Chromi um' 

Copper 
Magnesium 
Manganese 

Zinc 
.Potassium 

trlum 
son 

NA 
NA 
93 

110 
140 

NA 
NA 
NA 
NA 

6,000 
e.ooo 
70 
600 
600 

2,000 
NA 

8,000 
200.000 

NA NA 
NA 60,000 
NA NA 
NA NA 
NA NA 
NA 8,000 
NA /— NA 
NA 

0.224 / NA"" 
NA ( v^.ooo 
NA \ Y^NA 
NA \ ^NA / 
NA \ NAT 

0.0609 > \ fA 
NA \ XA 

vHe^lrh-Bssed Criteria for Carcinogens, Oral Exposure Route 
jle 8-6 of Development of an RFI Work Plan and General 

Considerations for RCRA Facility Investigations. 
EPA 530/SW-89-03I, May 1989. 

(B) - Health-Based Criteria for Systemic Toxicants 
Table 8-7 of Development of an RFI Work Plan and General 
Considerations for RCRA Facility Investigations. 
EPA 530/SV-89-031, May 1989. 

(C) - SW 874 Hazardous Waste Land Treatment (Lindsay, 1979). 



2.2.3 Allowable Exposure Based on Endangerment Assessment 

This section summarizes the findings of the site's Endangerment 

Assessment which were reviewed prior to Incorporation Into this FS. The 

Endangerment Assessment performed for the Syosset Landfill evaluated the 

potential risks to human health and the environment assoc1ated/w1tlr the 

site 1n Its current state. Impacts to human health were 1n>/est1 gated for 

noncarclnogenlc and carcinogenic Indicator chemicals. Environmental \ 

effects from the site were determined based on potential Impacts, Positive 

environments or wildlife habitats in the vic1n1tv/of/the site. 

Although the risk estimates presented 1n tKe Encfkngerment Assessment 

fall within the USEPA acceptable range, these risk estimates would be 

substantially less 1f more realistic/assumptions were made, as discussed 1n 

the Town of Oyster Bay's June 11, a99^1etter^ta the USEPA (Appendix A). 

The following paragraphs discuss troe ErmawjSno^nt Assessment procedures and 

the risk estimates for the site. Al\thouah the risks associated with the 

site are within the USE£2L^acceptable raprge, the Town of Oyster Bay 

anticipates remediating the jsite 1n a manner which will protect the public 

health, welfare surui tK^^BnvlrbriBi^nt from potential future releases of 

contaminants from 

nnogenic effects from potential exposure to the Indicator 

chemlbals found at the site were evaluated for both oral and Inhalation 

routes, ^i^pxlcipated health Impacts were Identified by computing hazard 

Indices derived from subchronlc and chronic dally Intake levels. The 

hazard Index 1s used to compare dally Intake levels to acceptable dally 
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Intake levels. The assumption made 1n the site's Endangerment Assessment 

for calculating hazard Indices 1s that the combined effects of chemicals 1s 

additive. In general* EPA policy states that if the hazard Index 1s less 

than one* deleterious health effects are unlikely. If the hazard Index 1s 

greater than one* then the Individual effects of each chemical shjayld be 

considered to determine the likelihood of 111 effects. 

The computed noncarlnogenlc hazard Indices for adults 

are based on models which estimate risks associated with the Ingest^ 

contaminated groundwater. Since the estimates of/graandwater 

concentrations are based on assumptions which zfre rfot araroprlate (1e.* 

distance to the closest supply well, filtered vefcsus uhf il tered samples* 

etc.)* 1t would be more accurate to compute the hazard Indices based on 

actual off-site groundwater concentrati-Qjjs which will be determined during 

the Second Operable Unit Remedial Unvftfidgattbh*^. Therefore* the reported 

hazard Indices will not be addressed 1 ri tlj^^Elrst Operable Unit 

Feasibility Study. 

Card nogens 

Risks were estlmat^fTsyxpotential carcinogens based on the 

probability of increased cancer Incidence. The anticipated carcinogenic 

risk fop^eacfiNjndlcator chemical was calculated for each exposure pathway 

by mj^ttpty^ng the lifetime average dally exposure level with the 

resoectiVe ch)em1 cal-specif 1c carcinogenic potency factor. The carcinogenic 

potenby factor/represents the upper 95-percent confidence limit of the 

probabll rty/of response per unit Intake of a particular contaminant over a 

lifetime. The estimated Intakes are then converted Into Incremental risk. 
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However# since all inputs into the exposure assessments are conservatively 

based# the Endangerment Assessment reported that the resulting calculated 

risks Identified for the Syosset Landfill site represent upper-bound risk 

estimates# and may overestimate the actual risk from exposure to 

Indicator chemical. 

The cumulative upper bound carcinogenic risk for adults and children 

for both oral and Inhalation exposures as reported 1n the Endangers 

Assessment are listed 1n Table 2-4. The estimate#to£al upper bound risk 
"5 / " X / \  

for adults and children are 3.65x10 and 2.52x10 \/» i^spectlvely# which 

are within the EPA acceptable range of 1 x 10 ^\to l\x 10 

The Endangerment Assessment repotted that there are a number of 

uncertainties associated with cal<£ula^tng the^earclnogenic risk estimate 

which Include: (1) the need to extnapoYate/hel/dw the dose range of 

experimental tests using animals# (2) th4 variability of the receptor 

population# (3) assumed^gQulvalency of dose-response relationship between 

animals and humans# aod (4)\d1fferences 1n exposure routes 1n test animals 

versus routes expdcte^wi sit&^In addition to contaminant concentration# 

route# and duratlofxof e*pcJMip^# there are also many other factors that may 

Influence the llkellhoqd oy developing cancer. These Include differences 

betweeiy41vJTV<dual nutritional and health status# age and sex# and 

1nh^nt^d-«tjaracter1 sties that may affect susceptlbll 1ty. Risk calculations 

/intake levels will be small# without synergistic or 

lemlcal effects# and that Individuals will be exposed to each 

Sator chemicals and elicit a carcinogenic response (Versar# 1990). 
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TABLE 2-4 

CARCINOGEN RISK ESTIMATES 



Environment 

Anticipated environmental effects due to releases from the Syosset 

Landfill are expected to be negligible. The site's Endangerment Assessment 

determined that the site offers minimal wildlife benefits since 1£ contains 

no streams# ponds or established wetlands. In addition# off-< 

environmental risks are not likely since there are no endar 

threatened or rare plant or animal species located within ch^6neXlle rXdlus 

of the site# and there were no rare breeding bird species identif 1eX^fn 

the Immediate vicinity of the site. 

Summary 

Although the associated on-s1 

environment are within the USEPA 

required to comply with certain AR 

off-site exposure pathways# 1f any# 

Operable Unit RI/FS proja^s. 

2.2.4 On

to human health and the 

©» remedial measures are 

cable to the site. The 

be evaluated during the Second 

The remedial action objectives to be met by this FS consist of 

on-slte/flfTTTTjfi^tlon measures to minimize or eliminate the potential Impacts 

caused by—fctie Inhalation of VOC's from on-site soils# direct dermal 

contactwrthJon-site surface soils# and on-site measures to reduce future 

leachXfce genec^mon. In addition# the effects of on-site remediation on 

potent1aT\pff-s1te pathways (1e» groundwater) 1s addressed. Table 2-5 

lists the remedial action objectives for each of the transport media. 
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TABLE 2-5 

ON-SITE RE Ft DIAL ACTION OBJECTIVES 

Transport Media Remedial Action Objective 

Soil 

A1r 

Groundwater 

Prevent the Ingestion or dermal 
with soil containing noncarcl 
excess of reference doses. 

Prevent Ingestion or dermal contac 
soils containing levels of carclnogel 
which exceed the ERA a^ceptable risk 11m1t. 

Prevent the In 
with carcinogen 
exceed the EPA 
during construction^ 

soil particles 
entratlons which 

r1sk 11m1t 

atlon of carcinogens in 
ch exceed the EPA 

11m1t. 

M1 nim 
general 

,he potential for future leachate 



2.3 GENERAL RESPONSE ACTIONS 

General response actions are defined as those types of actions which 

will satisfy the remedial action objectives. The general response actions 

are med1a-spec1f 1c and Include the no action* source control# subsurface 

gas control and groundwater control actions. A 11st of general, Jponse 

actions for each transport media at the site is shown 1n Ta^ The 

general response actions are further discussed 1n the folVpw. Qns. 

2.3.1 Previously Implemented Response Act1 

Previously Implemented response actions cfct te Include an 

existing 500 foot long passive gas venting trenchx eries of vertical 

venting pipes which parallel the Landfill properly 1 fYfe 1n the vicinity of 

the South Grove School property, 

of Oyster Bay Department of Publ 1 

time# methane has occasionally been1 

notably 1n the fall of 1988# which 

system. To date# me- ,s never 

monitoring meters 

^has been monitored by the Town 

f) since 1981. Since that 

fted In the vent pipes# most 

bed the TOB DFW to rehabilitate the 

fen detected at the two permanent gas 

ol property. 

2.3.2 No Act1 

on response would retain the landfill in Its current 

te remediation would be performed and continued monitoring 

nd subsurface gas would be required. Although the no 

would not eliminate any existing contaminant transport 

mechanisms# 11 will be retained for comparison to other response actions In 

accordance with CERCLA requirements. 
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TABLE 2-6 

ON-SITE GENERAL RESPONSE ACTIONS 

Trangpprt Mp<Ma General Response Actions 

Soil 

A1r 

Groundwater 

No Action 
Source Control 
- Containment (Capping) 
- Removal/DlsposaJ 
- Removal/Treal 

No Action 
Gas Control 
- Passive Gas 
- Active Gas Ventinc 

jl 1 ecti on/ T realment 
t1on/Ut1l 1zat1 on 

ter Control 
nment (Capping) 



2.3.3 Source Control 

The source control response consists of actions which would reduce or 

eliminate the contaminant source. These actions would Include containment, 

removal/disposal and removal/treatment. The containment action i^pyolves 

capping the 35 acre site, thereby eliminating contact with potentially 

contaminated surface soils and minimizing landfill leachate/produc^on which 

could lead to groundwater contamination. The removal/d1spks6l dptlonXould 

require the removal of the estimated three million cubic yards of w<ktfte 

deposited at the site, the transportation and disposal of the waste to an 

approved RCRA facil ity with subsequent f 1111ng/opeiWlop^ to return the 

site to Its former state prior to mining operations. Hhe removal/treatment 

response action would consist of removing the threeNnllVlon cubic yards of 

fill, treating the material to remov^r-ttie contaminants and utilizing the 

material as fill to restore the sifte fcoIts oM-gfnal grade. Both removal 

actions remove the source of contamlnatlon/WkiCTi eliminates the potential 

for contact with contaminated surface sew Is, the production of landfill 

gases, and leachate procjjj^tlon which \royld contaminate the groundwater 1n 

the vicinity of the 

2.3.4 Subs 

gas control actions would reduce or eliminate the 

migration at the site. In addition to the previously 

Pon and source control effects on subsurface gas control, 

fs could be taken to minimize gas migration. These actions 

'use of passive or active gas venting systems. Passive venting 

systems commonly consist of perforated pipe vents and permeable soil 

material which is placed 1n layers or trenches to enhance gas migration to 

points where the gas can be vented and treated, if necessary. Active 
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systems utilize a series of pipe vents placed Into the fill material which 

are connected via a header system to a blower facility which produce a line 

of negative pressure Inducing gas migration toward the vent pipes where the 

gas 1s vented or possibly converted to energy. 

2.3.5 Groundwater Control 

Groundwater control actions would be Introduced to mWfmlzfc the 

potential for groundwater contamination 1n the vicinity of the s1te>v 

Response actions which may be Implemented 1n addition/to the no action or 

source control responses Include the containment olCdonominated 

groundwater through the use of vertical or horizontal Barriers and the 

collection and trealment of contaminated groundwateK. browever, since the 

extent of off-site groundwater contapRftna^lon will be Identified and 

addressed 1n the Second Operable Um1 tvtil/FS process, the only groundwater 

control response actions which w1l 1 beMllsdtJss^d 1n this report will be the 

no action and source control (1e, capping) responses previously discussed. 

2.4 IDENTIFICATION/folD SCREENING OF TECHNOLOGIFS 

This sect1onN)f thXsr03£ib1l ity Study Identifies and screens 

potentially appl IcablXtecjjriol ogy types and process options by evaluating 

their effectiveness, 1mplementabll 1ty and cost considerations. The 

effejzxlv^ne^s of\each technology is evaluated based on Its potential 

ei^fectlvfcnesa 1nyhandling the estimated volumes of media, Its ability to 

meet Ttie remedial action objectives, the potential Impact to human health 

and the environment during construction and Implementation and whether the 

process 1s a proven and reliable option with respect to the contaminants 

Involved. Imp!ementabll Ity encompasses both the technical and 

administrative feasibility of Implementing a technology process, 
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eliminating those technology types and process options which are clearly 

Ineffective or unworkable at a site. Cost considerations play a limited 

role at this level of the screening process. Cost analysis 1s made on the 

basis of engineering judgment and each process 1s evaluated as to whether 

costs are high, low or moderate relative to other process options^n the 

same technology type. At this point 1n the screening of technologies, 

effectiveness factors are focused on, with less Importance/given tlx 

1mplementab1l 1ty and costs. Those technologies which do nht serfc^sfacborlly 

meet these criteria are eliminated from further consideration. TalH>e 2-7 

summarizes the effectiveness, 1mplementabll ity aijd c^st considerations for 

each of the remedial technologies. 

2.4.1 Source Control Technologies 

Source control technolog1esfhav«been cteveloped to minimize or 

eliminate the potential for contamMmairc miration from the source. This 1s 

accomplished by either restricting contact with the source material or 

removing the source material ent1 rel\./The following paragraphs discuss 

the current source control technologies which Include containment, removal/ 

disposal and removal/^r?atmer 

Contalnment 

\t of potentially contaminated soils at the site Involves 

an Impermeable cover over the existing fill material. 

Inment technologies are advantageous since they allow the waste 

materlalX/to remain 1n place while the cover system minimizes future 

exposure pathways. Capping systems have been used for years during 

landfill closure operations and have proven to be an effective and reliable 

means of protecting human health and the environment. Several types of 
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General 
Response Action Remedial Technology 

1. No Action 

2. Source Control 

A. Containment 

None 

Capping. 

B. Removal/Disposal Excavation. 

C. Removal/Treatment Excavation 

Effectiveness 

Does not meet remedial 
action objectives 

Implanentablllty 

Not acceptable to 
local/publ 1c 
government agencies 

A-l. Clay 
A-2. Synthetic 
A-3. Asphalt 
A-4. Multimedia 

All process options meet 
remedial action objectives 
A-l. Effective, susceptible 

to cracking but has 
self-sealing properties 
ffectlve. susceptible 

tX punctures 
Effective, but susceptible 
to weathering A cracking 
Eff/ctlve, least 
susrceptible to cracking 

All process options 
are easily Implemented 
A have restrictions 
for future land use 

Disposal 

Treatment 
C-l. Incineration 
C-2. Chemical, biological 

1n-s1tu treatment 

Large volume for 
excavation A disposal 
(3 million CY) 
Eliminates source 
and future exposure 
pathways . 

C-l. On-site or off-site 
Incineration 

C-2. Not effective for low 
levels of contaminants 

» Meets ^"emedial action 
objectives 

C-2. 

Feasible but 
Impractical due to 
1arge volume of 
soil to be excavated, 
staged A disposed of 

a RCRA facility 

3. Subsurface 
Gas Control 

A. Passive Gas 
Venting 

Gas Venting Passive Vents 
and Trenches 

o May eliminate potential 
for off-site subsurface 
gas migration 

o Minimum requirement for 
use in conjunction with 
containment action under 
source control 

C-l. Meets remedial 
obj ect Wes 
Not effective tdTSlow 
levels of\cotvEam 1 nat 
found at tne site 
Does not meet remedial 
action objectives 

Meets remedial action 
objectlves 
Effectiveness decreases 
with depth 

[n-site inciner-
tion requires 

permitting A has 
potential for 
air emissions 

C-l. ImpracticrfVdue 
to the /arges 
volume o*.soilN 
to be excavated.> 

C-2. Not an effective 
method/of 
treatment. 

Easily ii^olemente^ 

Cost 

Low cost Incurred for 
continued monitoring 

A-l. High capital, 
low maintenance 

A-2. High capital, 
low maintenance 

A-3. High capital, 
moderate maintenance 

A-4. High capital, 
moderate maintenance 

High 

Retain 

Yes 

Yes 

No 

C-l. 
C-2. 

High 
N/A 

No 

Low to high 
(dependent on depth) 

Yes 



General: 
Response Action 

3. Subsurface 
Gas Control 
(cont'd.) 
B. Active Gas 

Venting 

C. Active Gas' 
Collection/ 
Treatment 

D. Active Gas 
Collectlory/ 
UtllIzatlon 

4. Groundwater 
Control 

Containment 

TABLE 2-7 (Cont'd.) 

Htlflcatlon and Screening of On-site Technninnw 

Remedial Technolonv Screening Comments 

Gas Venting 

Gas 
Col1ectlon/Treatment 

Effectiveness 

o Eliminates potential for c 
[-site subsurface gas 

(tlon c 
1 satisfy requirement 

rntrol 1n 
oVwIth containment 

source control 

Active vents connected 
to a blower/treatment 
system. 

potential for o Meets remedial action 
site gas migration 

fmlnates potential for 
air emissions 

Gas Collection 
and UtllIzatlon 

Active gas collection 
system connected to gas 
to energy facility 

o Eliminates J>qtent1al 
off-site subs 
gas migration 

o Potential energy sourc 

objectives 
o Effective 1f potential 

exists for air 
Isslons from 

subsurface gases 

Low Permeability 
Barrier 

Clay, Synthetic Caps Capping technology & 
process options are 
discussed under 
Source Control 

Effective at reduc> 
futur^ leachatfi 
production 4/sutN 
sequent g^pundwateh 
contamination 

Imp!ementab111ty Cost Retain 

Meets remedial action 
objectives 
More effective than 
passive system for 
reducing subsurface gas 
migration, but would only 
be Implemented 1f passive 
system was Ineffective 

Easily Implemented 
Would be Implemented 
If passive system 
proved to be not 
effective at reducing 
gas migration 

High 
No 

Treatment 
technologies are 
extremely costly 

High No 

remedial action 
Ives 

Not/effective due to low 
els of gas at the site 

Not practical due 
to low levels of gas 
at the site 

High No 

Easily 
1mpl men ted 

High Yes 



capping materials are available for containment purposes Including clay* 

geosynthetlc membranes* asphalt or combinations of these materials to 

provide a multl-media cover system. 

All of the capping options achieve several of the remedial >^ct1on 

objectives for this site. The landfill cap provides a barr1ei/iayer over 

the potentially contaminated site surface soils el 1m1 nat1 ruj'any possible 

future exposure to on-site workers and residents within thVvlcVqlty of the 

site. The Impermeable capping material will minimize future preclpftatlon 

Infiltration and subsequent leachate production./in^addition, gas 

ventilation systems Installed 1n conjunction ^appl^g materials restrict 

subsurface gas migration. 

Current pertinent containmentyARA^Js Include the New York State 6 

NYCRR Part 360 regulations and po^enti^l'ly tfiV-Etesource Conservation and 

Recovery Act (RCRA) Subtitle C regVlatTon^"\JlTese ARAR's stipulate 

requirements for landfill closure arid p<£st-cl osure activities. In general* 

the final landfill cappg4sect1on constats of a multi-layered system 

comprised of a bottom 1 ayerjof permeable material for gas venting, overlain 

by an Impermeabl©'barrier layfei^whlch 1s covered by a barrier protection 

layer. The surfa«. of xh^e^p^ed section must be properly maintained and 

graded to Induce adeqbate^tormwater drainage which 1s discharged beyond 

the caopgcTTlrqa. The permeable gas venting layer must have provisions for 

a g^s c^T+«^t1onv and venting system to release any landfill gases trapped 

prevent off-site gas migration and cap degradation. 

WhKj^r capping technologies are easily Implemented and are cost 

effective* actual cap efficiency and cost effectiveness are dependent upon 

the Individual materials used. All capping technologies will have 

restrictions on future land use at the site. Table 2-7 provides a 
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comparison of the effectiveness, 1mplementab1l Ity and cost considerations 

for capping sections which use clay, geosynthetlc membranes, asphalt and 

multi-media materials for low permeability barriers. Although clay caps are 

susceptible to cracking, they have self-sealing properties and have 

relatively high capital and low maintenance costs. Synthetic memijranes are 

susceptible to punctures and have high capital and low ma1 nten^nce^costs. 

Asphalt cover materials are susceptible to weathering and ol^acking^and have 

high capital costs and moderate maintenance costs. Mul timWla caps ana the 

least susceptible to failure by cracking or punctur^p but have hlglv 

capital and moderate maintenance costs. 

Removal/Disposal 

Removal and disposal technol oofes^^requl re the removal of potentially 

contaminated soils at the site fo^ sufe^equervE^dlsposal at a licensed 

facility. Although this procedureyneefe tfffevirenedl al action objectives, 1t 

1s not practical or cost effective due TO the quantity of solid wastes 

deposited at the landfiJJL A total qf/three million cubic yards of waste 

were landfllled at the 35 acre site over the years, placed at depths up to 

90 feet below grotJnd ^uraace^^Qnce this waste 1s excavated 1t would have 

to be carted off Liang Is*kaitd>Jfeo a licensed RCRA facility. After the waste 

1s removed, clean f1l l\mater1al would have to be brought in to fill the 

site ta^xTsttpg ground surface elevations. 

\oval of contaminated soils located 1n "hot spots" 

throihsjhout thpOandf 111 would be a more feasible option. However, this 1s 

not apprbjynate at the Syosset Landfill, since the results of the 

on-site Remedial Investigation observed contaminants dispersed throughout 

the site. 
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Costs for removing and disposing of on-site waste material would be 

prohibitive. Current rates for the shipping and disposal of hazardous 

waste to a licensed facility are approximately $230/cub1c yard. The 

approximate cost for removal, disposal and filling operations would be 

approximately 775 million dollars. 

Removal and disposal technologies will be eliminated 

consideration due to their Impracticability and prohlbitlv 

Removal/Treatment 

The removal and treatment option cons1sts\f excavating the existing 

solid waste materials* treating them to remove contbminarits and depositing 

them on-site. While this procedureyifeets the remedial action objectives, 

1t would still require the remova^ ofVd±ree mTHJon cubic yards of fill 

material for treatment. Partial removal of^tnarterlal would once again not 

be practical since contaminants appear ap be dispersed throughout the site. 

Several methojis are available for both on-site and off-site treatment 

including Incinepatlo^and l^sttu chemical or biological treatment. 

On-site 1 nclneratifcn wou%ds>qq<i1 re the construction of an Incinerator since 

the existing facility's met 1n an operable condition. This option would 

t^tal costs, could lead to air emissions in excess of New York 

Guidelines, would require permitting, and would likely be 

bcal residents. Therefore, this would not be a viable 

Ff-s1te Incineration would have to be performed In a licensed 

Kty. In general the total cost for removal, transportation, 

treatment and filling operations would be on the order of 1 billion 

dollars. In-situ chemical or biological treatment would not be an 

appropriate option since this type of treatment is not effective for the 

low concentrations of contaminants found at the site. 
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Removal and treatment technologies will be eliminated from further 

consideration since they either do not provide an Implementable or cost 

effective means of meeting the remedial action objectives. 

2.4.2 Subsurface Gas Control Technologies 

Subsurface gas control technologies are generally 1mt 

prevent potential off-site landfill gas migration. Landfll 

collective term used for gases produced during the decay of organlc^wcitter 

contained 1n solid waste. The major components or landfill gas are carbon 

dioxide and methane, with lesser amounts of o>^gen,Cmtg^ogen and hyrdrogen 

sulfide and trace amounts of volatile organic compound^. The major 

transport process for subsurface gas 1s convection. \C<Wect1 on properties 

Involve gas migration from regions of^h-igh pressure to low pressure. 

Lateral methane migration away from 1 anjjf 111sf-s^common since landfills 

tend to be at higher pressures than, the suiT^oumilng ground due to 

the production of many cubic feet oA gases in one cubic foot of refuse. 

Migration 1s also enhanped through the installation of Impermeable capping 

materials during landfill cljosure which trap the landfill gas and Increase 

the pressure buildup d!n<vtherefore the lateral migration. 

Process options available to prevent gas migration include both 

pass1ve^fncT^s±1ve gas venting systems, and may Involve the treatment or 

utll/zattunsof g\s for energy depending on site characteristics. Although 

gas. venrkng and collection systems may be implemented on their own at 

landfT^l s1te^< they are most effective when installed 1n conjunction with 

a low permeability capping system which Increase lateral gas migration and 

directs the gas migration to particular venting points. Since capping is 

the source control technology retained for further consideration, the gas 

control technologies will be discussed assuming the site will be capped. 
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Current technologies available for gas control at landfills 

are categorized as either passive or active systems. Passive systems are 

used to Intercept methane as 1t migrates under natural convective 

processes. These types of systems consist of one or more of the 

following: a permeable material such as gravel to provide a pathj 

migration; Impermeable barriers such as PVC liners or clay ca; 

or confine gas migration; and perforated piping gas vents 

below ground surface. 

Active gas control systems are similar to y e systems with the 

addition of equipment to create an area of low'pr e/wh1ch induces gas 

migration toward 1t. The gas is then collected^ i^her vented* treated 

or utilized for energy. 

All of these gas control technafl^leseTfectively meet the remedial 

action objective of preventing sublsurface/§crsL/m1grat1on and are easily 

Implemented. Current New York State landfill closure ARAR's require the 

installation of a passl^e^gas ventlng system comprised of at least one gas 

vent riser per acre^/to present off-site gas migration. If levels of VOC's 

or methane in laoaf1l<f gas a^fe^expected to be high* then an active gas 

collection system\s appKofmi*te. At sites where VOC's 1n gas exceed air 

emission standards* oh^e collected* gas trealment is required. If methane 

levelSyarfe^fTfgh* then an active gas collection system can burn methane and 

conyert/+tNto energy. 

Icular system to use 1s dependent on site characteristics. 

As part "b^/the on-site Remedial Investigation* measurements for methane and 

Individual volatile organic compounds were taken at 13 on-site landfill gas 

vents. Methane levels throughout the site were generally low with the 

exception of one area 1n the southwestern portion of the site. This 1s 
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consistent with the age of the wastes which were deposited at the site 

between 1933 and 1967. Since this waste was deposited between 23 and 57 

years ago, methane production 1s on the decline. In general, levels of 

volatile organic compounds (VOC's) measured 1n the landfill gas afxsthe site 

during the Remedial Investigation were lower than the ARAR's, wfth/the 

exception of one VOC which was measured slightly above the ARAR's dihdng 

one of the sampling rounds. Considering that the levels of xnat VOC \ 

measured 1n the on-site soil and groundwater samples were also low (eefual 

to or below the ARAR's), it 1s Hkely that the h 1 gheryreadl ngs measured 

during that one sampling round are not represeRxatiof/site conditions. 

Therefore, based on the site characteristics, ts anticipated that 

a passive gas venting system will bei/0ife^a^propr1ate method for gas control 

since projected levels of VOC's antf me^h^ne are^spnsidered too lew for 

treatment or energy utilization. However,yfife-'passive system will be 

monitored and should levels of VOC's \be oetected in excess of ARAR emission 

standards, the passive syetsn will be ^designed with interconnecting piping 

between vent risers that 4 treatment system can be easily connected to 

the passive gas s^ 

2.4.3 GroundwateK Control Technologies 

jndwater control technologies are available Including 

3ab1l1ty barriers, hydraul 1c barriers, and groundwater 

us. Of these technologies, only the capping option will be 

addressed this First Operable Unit FS. The remaining technologies will 

be considered when further data 1s gathered during the Second Operable 

Unit remedial investigation. 
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As discussed previously# capping 1s a source control technology 

which places an Impermeable barrier over the existing fill material. The 

capping medium minimizes the amount of rainwater infiltration into the fill 

material# thereby reducing leachate production. In addition# leachate 

production caused by fluctuations 1n the groundwater table 1s unlikely# 

since the water table elevation 1s approximately 20 feet bej^w the deepest 

part of the landfill. \. \ 
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SECTION 3 
DEVELOPMENT AND SCREENING OF ALTERNATIVES 

3.1 DEVELOPMENT OF ALTERNATIVES 

This section of the Feasibility Study groups the selected^ 

technologies into proposed alternatives which meet the remedj 

objectives. While the technologies have been previously 

Section 2 for each transport media* they are now combined Into alteratives 

which treat the site as a whole. 

3.1.1 Summary of Selected Remedial Technd 

The three remedial techno! ogles xhich have been Stained thus far 

include the no action* capping and/^as^entiTtg^^technologies. Although the 

no action option does not contain any nemedl-qltechnol ogles* 1t has been 

retained for comparison purposes dur\ng irfie alternative screening process 

1n accordance with CERCLA requirements. ^Capping technologies have been 

retained due to thel r& fectlveness in eliminating contact with potentially 

contaminated surfaoe sofl\ aiTckj^educing leachate formation and subsurface 

gas migration. Of\Uie g&^c^ntpol options discussed* 1t is anticipated 

that a passive gas venting system with the capabilities of conversion to an 

active ga^--veqt1ng systen^ill be the appropriate process option for 

el imljjatljia^potendtlal off-site gas migration. 

Pino of Selected Remedial Technologies Into Alternatives 

The selected remedial technologies are grouped Into two categories of 

alternatives; the no action and closure alternatives. The no action 

alternative category consists of a single no action alternative* while the 

site closure category consists of four landfill closure alternatives. The 

no action alternative Involves retaining the site 1n Its current condition* 
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and requires continued groundwater and subsurface gas monitoring. The 

closure alternative category consists of capping the site, Installing a 

passive gas venting system, grading the site and providing a surface 

treatment which enhances proper stormwater runoff. 

The four closure alternatives propose the use of standard 

sections which meet either State or Federal ARAR's for 1 andj 

The appropriate cap sections to be retained for detailed anaTysi: 

subsequent sections of this report will be determine^durlng the in1 • 

alternative screening process. 

New York State regulations for landfill closure are st1 pulated 1n 6 

NYCRR Part 360 - Solid Waste Management Facilities. Nfttege regulations call 

for the construction of a final covep/altd^as control system. The final 

cover system consists of a bottom Aayel^Qf perm^aj>le gas venting material, 

overlain by a low permeability barrier Tay^f^fcevered by a barrier 

protection layer. The gas control sytetem\must be designed to prevent 

off-site gas migratlon;/piaevent the accumulation of gas 1n concentrations 

greater than 25 percefvt of thje lower explosive limit 1n on-site and 

off-site structurq^; pn^ent dafitoge to final cover vegetation and off-site 

vegetation; and control oD^e^konable odors from gas emissions. A 

perimeter gas control sWtsn is also required 1f landfill gases are found 

to posey<f hazahd to health, safety or property, or 1f concentrations of gas 

at the- si/fe^boundarles exceed the lower explosive limit. 

>tate landfill closure regulations stipulate that the 

required 1W permeability barrier may consist either of a layer of low 

permeability soil or a geosynthetlc membrane. Three of the four final 

cover system alternatives provide low permeability barriers consistent with 

current New York State Landfill closure regulations. They are: low 

permeability soil (clay), geosynthet1 c membrane; and low permeability 

asphal t. 
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Federal regulations for landfill closure are contained under the 

Resource Conservation and Recovery Act (RCRA) Subtitle C for Hazardous 

Waste Management and Subtitle D for Solid Waste Management. It 1s likely 

that Subtitle C requirements are more appropriate due to the types^of 

wastes which were reportedly disposed of at this site over the yeans. The 

fourth alternative to be screened consists of a mult1-med1 a^<fap wh1cl\ 1s 

consistent with the RCRA-Subt1tle C regulations. 

3.1.3 Future Site Use 

Current landfill closure ARAR's limit futurVsiteNjses to ensure that 

the integrity of the final cover system 1s not jeoparcMz/aa. Since the 

existing landfill ground surface el ev^Et-eqs a re comparable to the 

surrounding areas and proposed clo^ureVslopes wtW be approximately four 

percent* potential future uses for "Bhe i ncl ude utilizing the site* 

or portions thereof* for highway yarayoperations* materials storage* 

composting, vehicle parkJ-eg^or a material's recycling facility. All future 

site uses, 1ncl ud1 ngywose proposed herein, will be restricted to ensure 

the Integrity of "Hie c&p^nd tfi^protection of public health. A final 

cover surface treatment wrHaNirould accommodate these uses and Improve the 

cap efficiency 1s a bituminous asphalt concrete layer. An asphalt pavement 

course yfllprbvide a surface which will minimize stormwater infiltration 

and Df^ofe^^ormwater runoff. Asphalt maintains a runoff factor of 0.9 to 

1.0Nrfh11e^a vegetative cover surface treatment has a runoff factor of 0.3 

to 0.5 A. This indicates that approximately 90 to 100 percent of 

precip1 tark^n which falls on the asphalt surface becomes stormwater runoff. 

In comparison* a vegetative cover surface will result 1n runoff quantities 

of 30 to 50 percent. In terms of Infiltration, asphalt allows 0 to 10 

percent Infiltration, while a grass surface and growing medium layer allows 

50 to 70 percent infiltration. These comparisons show that using a surface 
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of asphalt pavement significantly reduces the amount of infiltration which 

will reach the low permeability capping material below. Consequently# the 

asphalt cover will substantially increase the efficiency of the cap section 

since potential infiltration will be reduced by as much as 70 percent 

compared to a growing medium cover. 

Since an asphalt cover will provide a more efficient cap section and 

will accommodate all anticipated future site uses# it will be retHned as 

the proposed surface treatment for all closure alternatives. Any aretfs 

on-site whose anticipated future use does not recunre/an asphal t surface 

will utilize the standard vegetative cover material specified in the 

ARAR's. Figure 3-1 shows the vegetative cover caVsSectrqn which will be 

used for each alternative. Should the use of these at^s change in the 

fut ixisting cap section. 

pur 

The following alternatives have peen formulated for screening 

A1 tecnativyGroup No. 2 - Closure with Asphalt Surface Treatment 

Alt. No. 2A- 6 NYCRR Part 360 Regulations - Lew Permeability 

Soil Cap 

Alt. No. 2B- 6 NYCRR Part 360 Regulations - Geosynthetic 

Membrane Cap 
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MEMBRANE (40 MIL) 

ALTERNATIVE 2D 

NOTE: THESE CAP SECTIONS WILL BE UTILIZED WHERE ASPHALT IS NOT REQUIRED. 

FIGURE 3-1 

VEGETATIVE COVER - CAP SECTIONS 



Alt. No. 2C- 6 NYCRR Part 360 Regulations - Low Permeabll 1ty 

Asphal t Cap 

Alt. No. 2D- RCRA Regulations - Subtitle C - Multi-media Cap 

3.2 SCREENING OF ALTERNATIVES 

3.2.1 Introduction 

The alternatives which were defined 1n the w*evf<His section are now 

evaluated based on short-and long-term ef fectlvenessVimpi ementabil ity and 

cost. The effectiveness of each alternative refers to the short-term 

(i.e.* construction and implementation period) and long-^term (I.e.» period 

subsequent to implementation) effecti^erfes^of each alternative to provide 

protection of human health and the \env^opmentT>pd the reductions in 

toxicity* mobility or volume that iAwill a^frhsve. Implementabil ity is 

evaluated by both the technical and aom1n\strative feasibility of 

constructing* ope rati ng/*mdsma1 ntal n1 ng^a remedial action al ternative. 

Alternative costs are^comparad using a present worth analysis of capital 

and operation and ,ma1 nr^rance ccJa^ts assuming a discount rate of 10 percent 

over a common per1oa\of ope^rati^n of 30 years as recommended 1n the USEPA 

Remedial Action Costing\Prodedures Manual (Burgher* et.al.* 1987). At this 

state in^the sheening process* costs are compared on an order of magnitude 

basis; A/"mcJ*e accurate analysis will be performed in Section 4. 

closure alternative screening process* comparisons are 

based on th^ characteristics of each capping alternative. However* the 

cost comparison includes items which are common to all closure 

alternatives* such as site preparation* a site drainage system* a passive 

gas control system* a 25 foot wide landscape buffer zone along the site 
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property line adjacent to residences* and the use of vegetative cover over each 

of the cap sections In areas where asphalt pavement 1s not required. Site 

preparation costs Include the demolition of the Inactive Incinerator 

building and sewage treatment plant, and site clearing and grubbing costs. 

During the preparation of the site's closure plan, Investigations will be 

made to determine the method of Incorporating the on-site salt-spreader 

parking area and existing salt storage shed as part of the l^mdf 11 neap. 

Contingencies have been provided 1n the site preparation co^r tox^pgrac 

these facilities 1f necessary. 

The purpose of this Initial alternative s*freer<i«t1g j^ocess 1s to 

retain those alternatives with the most f avorablV^compa^l te evaluation of 

all factors and eliminate those alternatives which chano^ satisfactorily 

meet these criteria. In addition, Se«rfc4~Qn 121 of CERCLA provides that an 

alternative which meets an ARAR ma^ be^qli ml nat»d 1 f 1t qualifies with one 

of the following six CERCLA waiver crlterla/Tcu/ARAR's: 

1. Interim Measur 

ected 1s only part of a total remedial 

n such level or standard of control when 

121(d)(4)(A).) 

Risk to Health and the Environment 

ance with such requirement at the facility will result 1n 

ater risk to human health and the environment than alternative 

options. (CERCLA 121(d)(4)(B). 
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3. Technical Impractlbil1tv 

Compliance with such requirement 1s technically impracticable 

from an engineering perspective. (CERCLA 121 (d)(4)(C).) 

4. Equivalent Standard of Performance 

The remedial action selected will attain a standarc 

performance that is equivalent to that requ^ed under the 

otherwise applicable standard, requiremqrf 4ter1a» or 

limitation, through use of another me< roach (CERCLA 

121(d)(4)(D).) 

5. Inconsistent Application of/^fcSrtei Requi rements 

With respect to a State standardy're^lJl rement, criteria, or 

limitation, the State has not consistently applied (or 

demonstrated tlw-kntent1 on to^OonsIstent!y apply) the standard, 

requlremenl ' cMterja, or limitation in similar circumstances at 

other reKi iiaWctions>> (CERCLA 121(d)(4)(E). 

6. Fund Balanci 

se of a remedial action to be undertaken solely under 

104 using the Fund, selection of a remedial action that 

s such level or standard of control will not provide a 

ance between the need for protection of public health and 

welfare and the environment at the facility under consideration, 

and the availability of amounts from the Fund to respond to other 
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sites which present or may present a threat to public health or 

welfare of the environment* taking Into consideration the 

relative Immediacy of such threats. (CERCLA 121(d)(4)(F).) 

3.2.2 Alternative No. 1 - No Action 

Description 

The No Action alternative would retain the 

condition. However# several institutional contr 

Implemented at the site. These include leavin 

Landfill as it currently exists and continued mont 

and air quality at the Landfill. 

1n i ts ex1sti ng 

d have to be 

ative cover on the 

of the groundwater 

Effectiveness 

The No Action alternative would^ not^have any short-term effects on 

the surrounding communytJ~>4nce no cort^lfruction would be required. 

The No Action alterative j^oul d be ineffective 1n the long-term since 

1t does not meet the\remeHai^ct1on objectives of eliminating contact with 

site surface soils# ancNql/nmizIng future leachate production and 

subsurface g< migration. 

This alternative would be easily Implemented# requiring only the 

maintenance of the existing boundary fencing to discourage trespassers and 

the continued monitoring of groundwater and subsurface gas levels using the 
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existing monitoring well system. The No Action alternative 1s not 

administratively feasible since it does not meet the requirements of 

current waste facility closure regulations. 

Cost 

Costs incurred for the No Action alternative would be^l ijoi tedXo site 

maintenance and monitoring costs. No capital costs would bd' reqiH^ed t)s 

implement this alternative. The order of magnitude Present worth vaYue for 

estimated annual maintenance and monitoring costs/of/ma No Action 

alternative is 1 million dollars. Monitoring ^stsNnay/De increased over 

the years as the area of 1 each ate- impacted grounwater moves further 

off-site* enlarging the monitoring area. 

Evaluation Summary 

Although this alternative is nit effective in protecting human health 

and the environment* il/vrHO be retail^ for the detailed analysis of 

alternatives for copf >urposes in accordance with CERCLA guidelines. 

3.2.3 A1 tern - 6 NYCRR Part 360 Regulations - Low 

Iternative 2A consists of the 6 NYCRR Part 360 low permeability soil 

cap for lamJfill closure. The minimum cap section is shown 1n Figure 3-2 

and consists of the following layers: 

24" barrier protection layer consisting of: 

• 3" asphalt top course 
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• 8" asphalt base course 

• 13" subbase course 
-7 

- 18" low permeability soil layer (1x10 cm/sec) 

- two layers of geosynthetlc filter fabric 

- 12" gas venting layer 

- clean fill placed over the existing landfill cover 

material to construct a minimum slope of 4 percent 

- gas riser vents extending from within the refuse mate 

3'-0" above the final ground surface elevation Jm1n1 mum of 

o n e  g a s  r i s e r  v e n t  p e r  a c r e )  /  / y \  

- crushed stone backfill around gas ventln/r1sefs ? 

Effectiveness \ / 

The short-term effects that Altferna^i^e 2A vTH} have on human health 

and the environment are all construction rel at£cl>/ These effects Include 

Increased vehicular traffic from trucks\delryering fill and capping 

materials, minor 1 ncreases^4-fKho1 se level\s/oue to construction equipment, 

fugitive dust emissions/ and potential exposure to site surface soils and 

subsurface gases for^ons^^t1on>arkers. Although excavation is required 

during the 1 nstal 1 at1 ohs^of th^fVs" cap 1n order to meet existing grades 

around the edge of the lan^flVi, encounters with on-site waste material 

should be Vfml tecNsinee there 1s approximately 6 Inches to 4 feet of 

exlstli^coylsr^matenial over the refuse. All excavated materials will be 

left oNrsite\ind/use/d as fill material. There will be no excess excavated 

material for this/alternative. 

Mitigation measures to minimize short-term impacts Include restricting 

vehicular routes to non-res1 dentlal areas, limiting construction operation 

periods to daytime hours when local residents are at work, spraying work 
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areas with water to minimize dust generation and air monitoring 1n the work 

zone to prevent exposure to gases in concentrations greater than the 

Occupational Safety & Health Administration (OSHA) limits. The anticipated 

duration of construction activities for this alternative is expected to be 

36 months. 

Alternative 2A will have virtually no effect on the 

toxicity* mobility and volume of contaminants at the site since 

treatment is proposed. However* the proposed capped/Osectlon will reduce 

future rainwater infiltration and leachate produ$?noj/y+vjch will minimize 

the source of future groundwater contamination? 

Cap efficiencies were calculated for each alterh^cive using NYSDEC 

procedures. The Initial cap ef f 1 c1 eTicybf-^ie low permeability soil layer 

of Alternative 2A 1s 90.4 percent*\wh1^>1s greater than 90 percent as 

stipulated 1n the ARAR's. The Installation OT the asphalt surface treatment 

will substantially Increase this effr\c1enyy since the asphalt cover will 

limit the amount of 1 n^TTET^a-tion thatV^aches the clay cap to less than 10 

percent of the rainw4te^.which falls on the site. This added protection 

will Increase the\totaT\c^p efficiency to 99.04 percent (i.e. 90.4 percent 

efficiency of the 10\perceHt or water which reaches the clay cap). 

^tlve 2A cap section 1s designed to provide long-term 

to human health and the environment* while also 

/ties to ensure Its effectiveness and Integrity. The 4'-6" 

Im1nates exposure to potentially contaminated surface soils, 

inwater Infiltration and controls subsurface gas migration. 

The cap maintains a minimum slope of four percent to promote surface 

stormwater runoff to reduce stormwater Infiltration. The 24" barrier 

protection layer consists of a 3" bituminous asphalt concrete top course on 
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an 8" asphalt base course and a 13" subbase course. Utilizing asphalt as a 

surface trealment over the cap section will significantly Increase the 

efficiency of the cap section. The asphalt cover material* having a runoff 

coefficient of 0.9 to 1.0* will promote surface stormwater runoff while 

reducing Infiltration to less than 10 percent of the precipitation thaj 

falls on the site. 

The 18" low permeability soil layer* having a maximum perm* 
-7 

1x10 cm/sec* further minimizes rainwater percolation thereby reducing 

future leachate production and potential groundwater ccHvtapn nation. 

Subsurface gas migration is controlled through gas yentiration 1ayers and 

gas vent risers. Landfill gases which rise through me f 11 T\material are 

prohibited from rising further by the clay cap. The permhable gas venting 

layer below the clay layer Induces gas mlgfcrfei^n to the gas vent risers 

which vent the gas Into the atmosphere. \ Gas^concerrtratlons at these 

locations will be monitored on a regul ar\ basis ;fe6'sej*sure that levels of 

VOC's and methane are at acceptable limits 

The Alternative 2A cap section 1s also designed to Insure its 

Integrity and maintaln/vts ^fvectlv&ness over Its useful Hfe. The surface 

layer consists of 24" of\coverN^te/1al to create a protective barrier over 

the clay cap. Since asphalT\W11/P be used 1n Heu of a vegetative cover* 

there will be^nop^tenti al for roots penetrating the clay cap or for 

animals byrroy/dTTCkthrough the cap* reducing the risk of cap failure. In 

additions the \B" ilaw cap Itself provides a minimum opportunity of 

failure. While clay 1s susceptible to cracking due to freezing and 

landfill settlement* it has self sealing properties which enable 1t to 

adjust to these dynamic elements. Annual Inspections of the protective 

barrier layer of the cover system will be required to Identify potential 

areas 1n need of repair. 
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Imp! ementabU 1 tv 

Clay cap sections similar to Alternative 2A have been frequently used 

over the years for landfill closure operation. Clay caps have bej 

proven as an acceptable, effective and reliable means of ellmlj 

various human health and environmental exposure pathways. 1 busily 

Implemented with services and materials which are readily av 
-7 

Although 1x10 cm/sec clay 1s available, 1t 1s no 

locally. Clay caps require moderate levels of ma, 

other closure technologies. The use of 6 NYCR 

require minimal requirements for NYSDEC approval, 

Implementation of this remedial action alternative. 

nger available 

ce 1n comparison to 

clay caps also 

leading to timely 

Cost 

The order of m 

maintenance and m 

This cost 1s sensltl 

clean fill. Current 

around $0O/cubf\yard. 

resent worth value for capital, operation, 

or Alternative 2A 1s 33 million dollars, 

•urrent availability and pricing of clay and 

obtaining clay have been quite high, ranging 
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3.2.4 Alternative No. 2B - 6 NYCRR Part 360 Regulations - Geosvnthetlc 

Membrane Cap 

Descr1pt1on 

Alternative 2B consists of the 6 NYCRR Part 360 geosynth 

cap for landfill closure. The minimum cap section Is shown/Jn 

and consists of the following layers: 

- 24" barrier protection layer consisting 

• 3" asphalt top course 

• 8" asphalt base course 

• 13" subbase course 

- geosynthetlc membrane (40 m 

- 12" gas venting layer 

- three layers of filter fab 

- clean fill placed over the 

material to construct a mini 

- gas riser v 

3'-0" ab 

one gas r1 

- crushed stone 

-12 
xlO cm/sec) 

ng landfill cover 

ope of four percent 

ndlng from within the refuse material to 

und surface elevation (minimum of 

acre) 

111 around gas venting risers 

je short-term effects that Alternative 2B will have on human health 

and the enV/fronment are all construction related and are similar to 

Alternative 2A. These effects Include minor Increases 1n noise levels due 

to construction equipment* fugitive dust emissions* and potential exposure 

to site surface soils and subsurface gases for construction workers. The 
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anticipated duration of construction activities for this alternative is 

expected to be 30 months. Although Alternative 2B does not require the 

delivery of clay material to the site* vehicular traffic will be slightly 

Increased (1n comparison to Alternative 2A) since this alternative requires 

the placement of more fill material to meet the proposed site grades. 

Encounters with on-site waste material will be less than Alternative 

since less excavation 1s required to install the 3'-0" cap in or; 

existing grades around the edge of the landfill. No excess excav 

material will be generated by this alternative. 

Mitigation measures to minimize short-term Impacts^^fe similar to 

Alternative 2A and Include restricting vehicular routes to iWi-residential 

areas, limiting construction operation periods to daytime\hour4 when local 
4 ^ 

residents are at work, spraying constructt6Tr>*^rk areas with water to 

minimize dust generation and air mon1 tori ncfr<n thev^ocK zone to prevent 

exposure to gases 1n concentrations greater Occupational Safely & 

Health Administration (OSHA) limits. 

Alternative 2B will/nave virtually no effect on the reduction of 

toxicity, mobility and/vol ulnexrf cofrtajninants at the site since no treatment 

is proposed. However, the pro)>osfe<l/eapped section will reduce future 

rainwater Infiltration and nqachate production which will minimize future 

levels of groundwater contamination. 

Cerpeff fe^enjne^/ were calculated for each alternative using NYSDEC 

procedures.\ The 1nfr1al cap efficiency of the geosynthetic membrane layer 

of Alternatives# is 94.3 percent, which 1s greater than 90 percent as 

stipulated 1n the ARAR's. The Installation of the asphalt surface 

treatment will substantially Increase this efficiency since the asphalt 

cover will limit the amount of Infiltration that reaches the geosynthetic 
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membrane layer to less than 10 percent of the rainwater which falls on the 

site. This added protection will Increase the total cap efficiency to 

99.43 percent (i.e. 94.3 percent efficiency of the 10 percent of water 

which reaches the geosynthetic membrane cap). 

The Alternative 2B section 1s designed to provide long-tej 

beneficial effects to human health and the environment# whili 

possessing properties to ensure its effectiveness and Integri 

cap section eliminates exposure to potentially contaminated surface sirfl s» 

minimizes rainwater infiltration and controls subsyrf apeaas migration. 

The cap maintains a minimum slope of four perceirc toyroiyate surface 

stormwater runoff to reduce stormwater infiltration. Tn&24" barrier 

protection layer consists of a 3" bituminous asphal t ooncr'ete top course on 

an 8" asphalt base course and a 13" sj/Ufrba^e course. Utilizing asphalt as a 

surface treatment over the cap sectfon ^Mfl significantly increase the 

efficiency of the cap section. The ksphal t/c<5v4r material# having a runoff 

coefficient of 0.9 to 1.0# will promoxe surface stormwater runoff while 

reducing infiltration to^T-e^s than 10 ppjrant of the precipitation that falls 

on the site. 

The geosyntherKq memb^aha/ having a maximum permeability of 
-12 

1x10 cm/sec# furthersmlnimlzes rainwater percolation thereby reducing 

>roduct1on and potential groundwater contamination. 

*at1on 1s controlled through gas ventilation layers and 

.andfUl gases which rise through the fill material are 

''rising further by the geosynthetic membrane. The permeable 

Tayer below the membrane induces gas migration to the gas vent 

risers which vent the gas Into the atmosphere. Gas concentrations at these 

locations will be monitored on a regular basis to ensure that levels of 

YOC's and methane are at acceptable limits. 
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The Alternative 2B cap section is also designed to insure its 

Integrity and maintain its effectiveness over its useful life. The surface 

layer consists of 24" of cover material to create a protective barrier over 

the geosynthetlc membrane. Since asphalt will be used 1n Heu of a 

vegetative cover# there will be no potential for roots penetrating^ 

membrane or for animals burrowing through the membrane. The us? ie 

asphalt cover will therefore completely eliminate these two 

failure. Although the geosynthetlc membrane is not susceptible 

due to freezing# it is susceptible to punctures and te?N;s both during 

installation and following installation due to d1fferej*t>al landfill 

settlement. Unlike a clay cap# the geosnythetic^membrane/does not possess 

self sealing properties. Once the membrane is punctured Khole or tear 

will remain* enabling water to seep into the landfill hqjklcing the cap 

efficiency. Annual inspections of thp protective barrier layer of the 

cover system will be required to ide\it1 fy^otenti f areas in need of 

repai r. 

Although geosynthe 

11ners at landf 11 Is# 

generally not been 

therefore need to be 

branes h^y£ been used as both caps and 

relatively recent technology that have 

e than 30 years. The membrane may 

some point in the future. 

3eosy ntiWtl c/membranes have been used over the years for both 

1 andf 1ll\nosune caps and landfill liner systems. Geosynthetlc caps have 

been proven as an acceptable# effective and reliable means of eliminating 

various human health and environmental exposure pathways. They are easily 

implemented with services and materials which are readily available. The 
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use of 6 NYCRR part 360 geosynthetic membrane caps also require minimal 

requirements for NYSDEC approval* thereby leading to timely Implementation 

of this remedial action alternative. 

Cost 

The order of magnitude present worth value for capita^* ojapratil 

maintenance and monitoring costs for Alternative 2B 1s 26 mill 1on "d<?l 1 ar) 

This cost 1s sensitive to current pricing of geosynti)»tic membranes aifd 

clean fill. 

ions - Low 3.2.5 Alternative No. 2C - 6 NYCRR Part 360 

Permeability Asphalt Cap 

Description 

Alternative 2C consists of an e lent low permeability asphalt cap 

to meet the 6 NYCRR Parf^Bfk regulat1 oi\^ The cap section 1s shown 1n 

Figure 3-4 and consists of the following layers: 

x ^ "8 
- 3" impermeaIHe aspt^alx (1x10 cm/see)* placed 1n two 

1-1/2" lifts 

il t base course 

^ubbase course (gas venting layer) 

5t1 c f 11 ter fabric 

Fill placed over the existing landfill cover material to 

istruct a minimum slope of 4 percent 

- gas riser vents extending from within the refuse material to 

3'-0" above the final ground surface elevation (minimum of 

one gas riser vent per acre) 

- crushed stone backfill around gas venting risers 

3-18 



GAS VENT RISER 

FIGURE 3-4 

ALTERNATIVE 2C-CAP SECTION 



Effectiveness 

The short-term effects that Alternative 2C will have on human health 

and the environment are all construction related. These effects Include 

Increased vehicular traffic from trucks delivering fill and cappincu 

materials* minor increases 1n noise levels due to construction e^uiDment, 

fugitive dust emissions, and potential exposure to site surface so1lS\and 

subsurface gases for construction workers. The anticipated c^strvotlorK 

period for Alternative 2C 1s expected to be 24 months^ Alternative ZlS/win 

require the delivery of more fill material (than AVferpatives 2A and 2B) to 

meet proposed grades, since this alternative w1Vl re^ui re^l most no on-site 

excavation. Encounters with on-site waste material are Sot anticipated 

since the proposed cap depth is 2'-0" which should maintain the minor 

amounts of excavation (required to meet^exjsting grades around the edge of 

the 1 andf ill) within the existing 1 alfdfi^l cover^ma^erial. No excess 

excavated material will be generated\by xhisOktfernative. 

Mitigation measures^fco minimize 9hort-term Impacts are similar to 

Alternatives 2A and 2Jrand Include restricting vehicular routes to 

non-residential areas, !Tw1t1 ng^sapstructlon operation periods to daytime 

hours when local resskdents\artesjB't work, spraying construction work areas 

with water to minimize oqst>generation and air monitoring in the work zone 

to preventfexpcfcsure to gases 1n concentrations greater than the 

Occup^al^pffT^afe^ & Health Administration (OSHA) limits. 

Alternative 2C will have virtually no effect on the reduction of 

toxicity, mobility and volume of contaminants at the site since no treatment 

1s proposed. However, the proposed asphalt section will reduce future 

rainwater infiltration and leachate production which will minimize future 

levels of groundwater contamination from leachate. 
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Cap efficiencies were calculated for each alternative using NYSDEC 

procedures. Critical parameters which make for an efficient cap system 

require that the difference 1n permeability between the capping matdhial 
-4 

and the overlying cover material 1s greater than 10 cm/sec. /The reater 

this difference the more efficient the cap 1s. The reason1n( 

Increase in efficiency 1s that 1f the overlying material 1s h 

permeable 1n comparison to the Impermeable cap materia** water will teffd to 

move through the permeable cover to a discharge po 

the Impermeable cap surface and penetrate the ca* 

Alternative 2A does not have any material overlying 

barrier* the difference In permeability between the as 

above 1t (air) is the maximum dlffere, 

efficient. However* in order to maki pari 

er than remain on 

rial. Since 

ermeable asphalt 

t and the medlurn 

e» making the cap highly 

sorD'to the Initial 

efficiencies of the other al ternatlve^* thg/assumption was made that 

similar cover material was overlying tfye asphalt cap. The resulting 

Initial efficiency of th^TTTt^rnatlve 2^/fcap was 91.4 percent. Since the 

asphalt cap actually , Jove 1t 1n Heu of cover material* the 

initial eff 1c1ency <bf tl >be even greater. 

on has been designed to provide long-term The Alternative 2C 

to human health and the environment* while also 

ies to ensure Its effectiveness and Integrity. The 

ml nates exposure to potentially contaminated surface 

rainwater Infiltration and controls subsurface gas 

e cap maintains a minimum slope of four percent to promote 

surface stormwater runoff to reduce stormwater Infiltration. 
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o 
The 3" asphalt cover has a maximum permeability of 1.20x10 cm/sec* 

which provides greater Impermeability than the 6 NYCRR Part 360 18" layer 
-7 

of 1x10 cm/sec clay. This impermeability further minimizes rainwater 

percolation thereby reducing future leachate production and potential 

groundwater contamination. Subsurface gas migration is controlled through 

gas ventilation layers and gas vent risers. Landfill gases wh1ch/r1s)e 

through the fill material are prohibited from rising further by the^sphal t 

cap. The permeable gas venting layer below the asphalt 1 ay^r Wfoqces g^s 

migration to the gas vent risers which vent the gas Into the atmospms^e/ 

Gas concentrations at these locations will be monitc >n a regular basis 

to ensure that levels of VOC's and methane are ai ible limits. 

The Alternative 2C cap section 1s also designe1 sure its 

integrity and maintain its effectiveness over its usefuVl ife. The surface 

layer* which consists of a 3" imperi 

lifts with the construction joints 

Infiltration at the joints. The impe 

effective since its low permeability 

Immediately with minim 

course with a maxim 
-7 

to 25" of 1x10 ci 
-7 

1x10 cm/sec clay r 

reater eff 

trati on. 

is placed 1n two 1 1/2" 

event any potential 

e asphalt cover 1s quite 

the stormwater to runoff 

e 3" impermeable asphalt top 
-8 

ity of 1.20x10 cm/sec would be equivalent 

nee this is greater than the 18" of 

nder 6 NYCRR Part 360* the asphalt cover 

iveness. In fact* Impermeable asphalts are 
-9 

vse with permeabilities as lew as 3.6x10 cm/sec (USEPA, 

cap must be regularly maintained since 1t 1s 

eking through freeze and thaw action. Like any asphalt 

occasionally need resurfacing to ensure its effectiveness. 
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However, since the impermeable layer of the cap section is at the surface, 

it can be regularly inspected to find cracks or flaws which can be 

immediately mended. This is an advantage over the other alternatives whose 

clay or synthetic caps cannot be seen from the surface, allowing cracks or 

punctures to go unrepaired thereby allowing Infiltration and drastically 

reducing their effectiveness. 

Implementabil itv 

Except for the No Action Alternative, 1mpermejaf6l e/asphal t cap is the 

most easily implemented alternative. Although t(> daife/the/majority of 

landfills are closed using clay or geosynthetic mahbranee. it 1s expected 

that the proposed asphalt cap will meet or exceed the\ffpctiveness of 

these traditional capping materials. ifiTpeo^neable asphalt linings have been 

used by the U.S. Bureau of Reclamation HLJjBR) fot^rrlgatlon canals and 

water storage systems since 1939 (Asphal z In^htdte, 1976). During the 

period from 1947 to 1976 over eight million cubic yards of asphalt were 

used by the USBR to prevep±~Jnf 11 trat1o\i these canals. The 1976 

publication by the Asptfal t Institute entitled "Asphalt 1n Hydraulics" 

reported that several ofOraese rtnings were in use for over 20 years with 

no reports of deteriot^tion\di)es^o the degredation of the asphalt linings. 

In summary, the publ icarton identified these linings as an efficient 

1ow-cost m^ansbf control 11ng 1nf11trati on. 

The order of magnitude present worth value for capital, operation, 

maintenance and monitoring costs for Alternative 2C is 23 million dollars. 

This cost 1s sensitive to current pricing of impermeable asphalt mixes and 

clean fill. 
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3.2.6 Alternative No. 2D - RCRA Cap 

PescrlDtlon 

Alternative 2D consists of the RCRA multimedia cap. The m1nj 

section 1s shown 1n Figure 3-5 and consists of the following 1. 

cap 

- 24" barrier protection layer consisting of: 

• 3" asphalt top course 

• 8" asphalt base course 

• 13" subbase course 

- geosynthetic filter layer 

- 12" drainage layer 

- geosynthetic membrane (40 mi; 

- 24" low permeability soil \ay« 

- geosynthetic filter layer 

- 6" gas ventlng 1 ayer 

- 12" minimum cleatr-f^ll material/placed over the existing landfill 

cover material tP construct a minimum slope 

- gas rlser/ventX^xtendfrto from within the refuse material to 

3'-0" aboveNfte fXiaT^round surface elevation 

- crushed stone iXckfTll around the gas vent risers 

/ sec) 

shot/'term effects that Alternative 2D will have on human health 

and the environment are all construction related. These effects Include 

Increased vehicular traffic from trucks delivering fill and capping 

materials, minor increases 1n noise levels due to construction equipment, 

fugitive dust emissions, and exposure to site surface soils and 

subsurface gases for construction workers. 
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FIGURE 3-5 

ALTERNATIVE 2D-CAP SECTION 



In comparison to the other Alternatives, the short-term Impacts from 

Alternative 2D will be more severe, since the 6'-6" RCRA cap 1s deeper than 

the others. "The construction related Impacts for the RCRA cap will be more 

significant since the anticipated construction period 1s expected to be 48 

months. This construction duration 1s slgnflcantly longer than the jqther 

Alternatives and will therefore have a more significant short-teno impact 

than the other alternatives. In comparison to Alternative 2B6 there\ill 

be an Increase 1n vehicular traffic caused by the greater numfcer of true* 

needed to deliver additional fill material required b^the RCRA cap. Mne 

most significant construction related Impact will be tlarge amount of 

excavation required to Install the 6'-6" RCRA c^p in^ordejrto meet existing 

grades around the edge of the landfill. Cap consriajctlon will require the 

exposure of large amounts of on-site waste material sfnca/the on-site 

landfill cover material will be penetp£te<L It 1s anticipated that 

excavation operations may result 1 nyan >a*cess afftoupt of approximately 

21,000 CY of excavated material wh1cl» must b£vdi'sposed of at a licensed 

RCRA facility. In addition to the potential health risks to site workers 

and nearby residents frcm-ej$posure to Ttie^e wastes, the cost for disposal 

of this material 1s approximately 4.8 million dollars. 

Mitigation measures \o nslrtimize short-term Impacts include restricting 

vehicular routes to nonresidential areas, limiting construction operation 

periods today^ime hours when local residents are at work, spraying 

constHJctk6rT>prk >areas with water to minimize dust generation and air 

monrtor1ng\in iheywork zone to prevent exposure to gases 1n concentrations 

greateiNtfian th/e Occupational Safety & Health Administration (OSHA) limits. 

Alternative 2D will have virtually no effect on the reduction of 

toxicity, mobility and volume of contaminants at the site since no treatment 

is proposed. However, the proposed capped section will reduce future 
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rainwater infiltration and leachate production which will minimize future 

levels of groundwater contamination from leachate. 

Cap efficiencies were calculated for each alternative using NYSDEC 

procedures. The initial cap efficiency of the clay-geosynthet1c membrane 

layer of Alternative 2D is 97.0 percent* which 1s greater than 90 percent 

as stipulated 1n the ARAR's. The Installation of the asphal^c surfara 

treatment will substantially increase this efficiency since 

cover will limit the amount of infiltration that reaches the 

cl ay-geosynthetic membrane cap to less than 10 perpent/of the rainwater 

which falls on the site. This added protection^ 11 increase the total cap 

efficiency to 99.70 percent (I.e. 97.0 percent efficiency of the 10 percent 

of water which reaches the multi-media cap). / 

The Alternative 2D section 1s\deigned to^pppvide long-term 

beneficial effects to human health and tne ef^r'onment* while also 

possessing properties to ensure its effectiveness and Integrity. The 6'-6" 

cap section eliminates exp©^ure to potentially contaminated surface soils, 

minimizes rainwater Infiltration and controls subsurface gas migration. 

The 24" barrier proxect^oja/ 1 ayef-cpnsists of a 3" bituminous asphalt 

concrete top course on an o^aapnalt base course and a 13" subbbase course. 

Utilizing asphalt as a sqrface treatment over the cap section will 

slgnif icpfmyTn^rease the efficiency of the cap section. The asphalt 

'1ng a runoff coefficient of 0.9 to 1.0, will promote 

runoff while reducing Infiltration to less than 10 

Precipitation that falls on the site. In addition, the 24" 

combination with the geosynthetic membrane further minimizes 

rainwater percolation due to their maximum permeabilities of 1x10 cm/sec 
-12 

and 1x10 cm/sec, respectively. This double capped system significantly 

reduces future leachate production and potential groundwater contamination. 

3-25 



Subsurface gas migration 1s controlled through gas ventilation layers and 

gas vent risers. Landfill gases which rise through the fill material are 

prohibited from rising further by the clay cap. The permeable gas venting 

layer below the clay layer Induces gas migration to the gas vent risers 

which vent the gas Into the atmosphere. Gas concentrations at 

locations will be monitored on a regular basis to ensure that l^el^ of 

VOC's and methane are at acceptable 11m1ts. 

The Alternative 2D cap section 1s also designed/to insure its 

integrity and maintain Its effectiveness over Its dsepdjsJIfe. The surface 

layer consists of a total of 36" of cover material to create a protective 

barrier over the clay cap. Since asphalt will be used 1n\i1eu of a 

vegetative cover* there will be no potential for rootsNj^netrating the 

synthetic membrane and clay cap or for anTmals burrowing through the cap* 

reducing the risk of cap failure, in a^<31^t1on» 24" clay cap and 

geosynthetic membrane provide the least opportunity of failure of all 

alternatives. While clay 1s susceptible to cracking due to freezing and 

landfill settlement* 1t htis^sslf sealing/properties which enable it to 

adjust to these dynarryfc atemeirts. Although utilizing both the clay barrier 

layer and the geoswtheH^membranfe minimizes the risk of Infiltration* the 

geosynthetic membrane\s srNlsusceptl bl e to punctures and tears. Unlike 

the clay layer* the geosyt^etlc membrane does not possess self sealing 

properties. Oncfev the membrane is punctured* however* the hole or tear will 

tendyto t^seefled fty the low permeability clay beneath 1t. Annual 

1 nspebtlons^^/ther protective barrier layer of the cover system will be 

requlrea^to identify potential areas 1n need of repair. 

Although geosynthetic membranes have been used as both caps and 

liners at landfills* they are a relatively recent technology that have 

generally not been in place for more than 30 years. The membrane may 

therefore need to be replaced at some time 1n the future. 
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Impl ementabil 1tv 

Clay cap sections similar to Alternative 2D are used at RCRA 

hazardous waste sites for closure operations. Clay caps and geosynthetlc 

membranes have been proven as an acceptable, effective and rel 1abl^neans 

of eliminating various human health and environmental exposure pathways. 

The RCRA cap 1s not as easily Implemented as the 6 NYCRR Par 

Services and materials for RCRA cap installations are readily^avar 
-7 

Although 1x10 cm/sec clay 1s available, it 1s no lqpger available 

locally. RCRA caps also require higher levels of 

Part 360 caps. 

Co§t 

anee than 6 NYCRR 

Costs for the RCRA cap are mufch cf^ejiter tfifcfl* the costs for the 6 NYCRR 

Part 360 caps. The order of magnitude pres^fvt^orth value for capital, 

operation, maintenance and mon1tor1ng\cost^ for Alternative 2D 1s 45 million 

dollars. This cost is s$»stt1ve to cur\re<1t availability and pricing of 

clay, geosynthetlc maplSranes And hazardous waste disposal. Current costs 

for obtaining clay^aveN^en quft^hlgh ranging around $90/cub1c yard. 

3.2.7 Summary of ̂ Remedial Alternatives 

y1n1s^shimnary\ of remedial alternatives briefly discusses the results 

of •Q\e altbirna^lvyscreenlng evaluation. All of the capping alternatives, 

consisteqt with/the NYSDEC closure requirements, would require post-closure 

operation awl ma1ntenance to operate and maintain the various caps, 

drainage structures and gas venting systems. In addition, a gas and 

groundwater monitoring program would be required, and Institutional 
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controls will be Implemented at the Landfill property to ensure the Integrity 

of the cap. Several of the alternatives have been retained for detailed analysl 

Alternative 1 - No Action 

This alternative 1s retained for detailed analysis 1n a< i^wlth 

NCP requirements. Although this alternative does not meet tm 

action objectives* 1t will be retained for comparison purposes. Orde) 

magnitude cost: 1 million dollars. 

Alternative 2A - 6 NYCRR Part 360 Regulation^- Loft 

Permeability Soil Cap 

"This alternative 1s retained l^r SJe^alleafct^lysl s. It 1s most 

applicable for landfill closure operMlons. /ATternative 2A meets the 

remedial action objectives and will provide long-term effectiveness by 

reducing the potential fop-£jrture 1 eachate production and subsurface gas 

migration and eliminating contact with contaminated surface soils. This 

alternative will rqduir^qompllafts^ with stringent closure and post-closure 

regulations. Order ot magrHtihde'cost: 33 million dollars. Construction 

period: 36 months. \ / 

B - 6 NYCRR Part 360 Regulations 

- Geosvnthetl c Membrane Cap 

This Alternative 1s retained for detailed analysis. It 1s most 

applicable for landfill closure operations. Alternative 2B meets the 

remedial action objectives and will provide long-term effectiveness by 

reducing the potential for future leachate production and subsurface gas 
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migration and eliminating contact with contaminated surface soils. "This 

alternative will require compliance with stringent closure and post-closure 

requirements. Order of magnitude cost: 26 million dollars. Construction 

period: 30 months. 

Alternative 2C - 6 NYCRR Part 360 Regulations - Low Permeaf6il 

Asphalt Cap 

This alternative is retained for detailed analy^Ks. It 1s most 

applicable for landfill closure operations. A1 tenratlye/^C meets the 

remedial action objectives and will provide loncfcterm effectiveness by 

reducing the potential for future leachate production ana\subsurface gas 

migration and eliminating contact with contaminated sur^ce soils. This 

alternative will require compliance w^4h stf^ngent closure and post-closure 

requirements. Order of magnitude co^t:^3^mil 1 lorp*dollars. Construction 

period: 24 months. 

Alternative 2D -

This alternative 1 s^el Iminaffed from further consideration since 1t 

meets four of the CEROJ\ waVver^criterla listed below (Note: only one 

criteria needs to be met\p/«l 1m1nate an alternative): 

\e 2D will provide a greater risk to human health and the 

it (CERCLA waiver criteria No. 2), since Its 

t,mplero£ntat1 on will require the exposure of large amounts of 

on-site waste material and the disposal of approximately 21,000 CY 

of excess excavated waste material. 
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• Although Alternative 2D 1s feasible, It's present worth cost of 

$45 million dollars makes 1t technically Impractical (CERCLA 

waiver criteria No. 2), since 1t complies with the requirement 

that "a remedial alternative that 1s feasible might be deemed 

technically Impracticable 1f 1t could only be accompl Ishe^Xt an 

Inordinate cost" (USEPA, 1988b). 

• The Implementation of one of the 6 NYCRR Part 360 caps 1n 

the RCRA Cap will achieve an equivalent standard of performance 

(CERCLA waiver criteria No. 4) since the exhar^saps will achieve 

(1) beneficial results 1n a shorter amdGnt or tlme (RCRA cap 

construction period 1s 48 months); (2) a comparable degree of 

protection of health, welfare and the envlrorvh^px; (3) a 

comparable level of perf ormaj*cearKL^(4) comparable long-term 

reliability. \ 

• Construction of the RCRA capiat this site would be an Inconsistent 

application of S-fcTte requl reme\jts (CERCLA waiver criteria No. 5), 

since the NYffDEQ^has Iprevlously Implemented the use of 6 NYCRR 

Part 360 <s!aps at^^erFliptl onal Priorities List (NPL) Inactive 

landfill s1 t&s 1 ocb±e?Kln the general vicinity of the Syosset 

Landfill. \ / 

InNconcl us1 on, the Applicable Relevant and Appropriate Requirements 

(ARAR's) toT>e met for waste facility closure are the New York State 6 

NYCRR Part 360 regulations for landfill closure. Alternatives 2A, 2B and 

2C which have been retained thus far meet these requirements. 
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SECTION 4 

DETAILED ANALYSIS OF ALTERNATIVES 

This section provides a detailed analysis of the remedial 

alternatives which have been retained thus far. Each alternative 1jg now 

analyzed utilizing the nine evaluation criteria set forth 1n thq/Naffonal 

Contingency Plan for analyzing remedial alternatives. A conipari son "bf the 

alternatives 1s also performed to Identify the key tradeoff^ 

This analytical approach 1s designed to provide sufficient informatien/Co 

adequately compare the alternatives to select an appropriate remedial 

action for the site. 

4.1 INTRODUCTION 

The USEPA developed nine eval 

requirements regarding remedial acti 

consideration# are as follows: 

1. Overall 

crlterla 

ma1ntaln 

to address CERCLA 

e criteria, 1n order of 

f Human Health and the Environment - This 

111 ty of an alternative to achieve and 

of human health and the environment. 

2. /ComfSMance with ARAR's - This criteria describes how the 

;erna\lve complies with the ARAR's, whether a waiver 1s 

and how 1t 1s justified. In addition, this criteria 

es 1f the alternative meets guidelines designated 

"to be considered" by lead and support agencies. 

/ert-ter 

N^equjl 

eval 

3. Long-term Effectiveness - This criteria evaluates the long-term 

effectiveness of each alternative and their ability to maintain 

the protection of human health and the environment once 

Implemented. 
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4. Reduction of Toxicity* Mobility and Volume - This criteria 

evaluates the anticipated performance of the specific treatnent 

technologies which an alternative may employ. 

5. 

6 .  

Short-term Effectiveness - This criteria examines the 

effectiveness of each alternative in protecting humanytfeal 

the environment during construction and Implementatio 

remedial action. 

Cost Effectiveness - This criteria eval u 

operation and maintenance cost of each alte*nat1 

compared utilizing the present worth value of 

alternative based on a 10 pero 

period of operation. EPA gu 

Feasibility Study cost estlma 

provide an accuracy of +50 per 

1988a). 

scount rate over a 30 year 

documents stipulate that 

ally expected to 

-30 percent (USEPA* 

7. Community Aecep 

apparent pref 

8. i jptance - This criteria assesses the State's apparent 

ances\ among* or concerns about* alternatives. 

criteria assesses the community's 

rq, or concerns about* the alternatives. 

9. Tmplemervtabll ity - Tills criteria evaluates the technical and 

admTuTstrative feasibility of alternatives and the availability 

of materials and services. 
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4.2 INDIVIDUAL ANALYSIS OF ALTERNATIVES 

This section discusses how each of the remedial action alternatives 

comply with the nine evaluation criteria. Those Items which are common to 

each alternative (as discussed 1n Section 3), will not be addressejdvln the 

detailed analysis of alternatives. These Items Include site pi t1on» 

site drainage system, landscape buffer and the use of vegeta 

material over the proposed cap areas where asphalt 1s not r« 

Figure 3-1). 

4.2.1 Alternative No. 1 - No Action 

4.2.1.1 Description 

Implementation of the No 

1n Its existing condition. Continue'1 

gas would be required to follow the e' 

4.2.1.2 Jj« Criteria Assessment 

^1ve would retain .the site 

of groundwater and subsurface 

of future contamination. 

The following peXa<jT*atfhs discuss how the No Action Alternative 

complies with the nine 1SERQ/A evaluation criteria. An evaluation summary 

for the JroAcEt^n Alternative 1s provided 1n Table 4-1. 

ect1 on of Human Health and Environment 

The 1WAction Alternative would retain the site in its current 

condition. Although the site does not pose a threat to human health or the 

environment 1n Its current state, exposure to site surface soils, the 

migration of subsurface gases and leachate generation would continue. 
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TABLE 4-1 

INDIVIDUAL ALTERNATIVE ANALYSIS 
ALTERNATIVE. NQ« 1.- NO ACTION 

DESCRIPTION 

The No Action Alternative consists of leaving the site 1i 
condition. 

INDIVIDUAL CRITERIA ASSESSMENT 

Overall Protection of Human Health and the Envlroi 

nts cufcrent 

since it does - This alternative is not protective of hui 
not meet the remedial action objectives. 

- The site in its current condition does not poseN^/risk to the 
envi ronment. 

Compliance with ARAR's 

- Does not comply with landfill 

Long-Term Effectiveness 

- Not effective j/i 111 ng future contaminant releases 
and migratii 

e regulations. 

- Leachate prodo^tloriNvStiljKconti nue. 

- Potential for off^itfe subsurface gas migration would continue, 

itoundwat^ and gas monitoring would be required. 

Reduction of Toxicity* Mobility and Volume 

rcable since no treatment is involved. 

Short-Term ."Effect i veness 

- This alternative does not have any short-term impacts since 
no construction is involved. 



Table 4-1 (Cont'd.) 

Cost Effectiveness 

- Capital Cost: $ 0 
- Annual Maintenance & Monitoring Cost: $ 115»000. 
- Estimated Present Worth: $1»084,000 

Community Acceptance 

- The No Action Alternative Is expected to be opposed 
local community. 

State Acceptance 

- Does not comply with New York State 6 NY 
Regulations for landfill closures. 

Implementabil itv 

- Technically feasible but unrel 

Not administratively feasible^ not oafhply with New York 
State 6 NYCRR Part 360 Regulations fof^T^ndf 111 closure. 

- Services and materials readily available. 



Compliance with ARAR's 

The No Action Alternative does not comply with the current landfill 

closure regulations and other site ARAR's. 

Long-Term Effectiveness 

The No Action Alternative does not provide long-term effectiveness) 

since 1t does not meet the remedial action objectlve^^v This alternative 1s 

not effective in controlling future contaminant reTec ^and migration. 

Continued monitoring of groundwater and subsurftpe gel's w/fuld be required to 

track future levels of contamination from the s1te\ 

Reduction of Toxicity* Mob111 

The reduction of toxicity* mob 

since this alternative does not propo 

Short-Term Eff 

This alternatl 

construction activities 

ume 1s not applicable 

treatment technol og1 es. 

t have any short-term Impacts since no 

ncl uded 1n the No Action Alternative. 

:t1on Alternative does not require any capital costs. All 

costs to be"1ncurred would be for continued monitoring of groundwater and 

subsurface gas. The related annual costs are estimated at $115*000 for a 

present worth value of $1,084*000. It 1s likely that the annual costs for 

this alternative would Increase over the years as leachate generation 

contlnues. 
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Community Acceptance 

It 1s expected that the local community would oppose the No Action 

A1 ternatlve. 

State Acceptance 

The No Action Alternative does not comply with the cuWentNKew Y^k 

State 6 NYCRR Part 360 regulations for landfill closyfe. 

Imp! ementabll 1tv 

The No Action Alternative Is technically feasfb /but does not meet 

the remedial action objectives. The/fftrstetlon Alternative 1s not 

administratively feasible since ItCdod^not coifrpiy with the New York State 

6 NYCRR Part 360 regulations for landfill jzTbstfre. Services and materials 

to Implement this alternative are re^d1l>\ available. 

4.2.2 Altern^fcm Np.)2A - 6 NYCRR Part 360 Regulations 

Low perme^bjA 1tv STsi,! Cap 

4.2.2.1 Description 

/'"Alternative 2A consists of the 6 NYCRR Part 360 lew permeability 

soi\ cap "tor landfill closure. The m1n1m1m cap section 1s shown 1n Figure 

4-1 arill consists of the following layers: 

- 24" barrier protection layer consisting of: 

• 3" asphalt top course 

• 8" asphalt base course 
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GAS VENT RISER 

EXISTING LANDFILL COVER 
MATERIAL AND REFUSE 

6 NYCRR PART 360 
PERMEABILITY SOIL CAP 

FIGURE 4-1 

ALTERNATIVE 2A-CAP SECTION 



• 13" subbase course 
-7 

- 18" low permeability soil layer (1x10 cm/sec) 

- two layers of geosynthetlc filter fabric 

- 12" gas venting layer 

- clean fill placed over the existing landfill cover y\ 

material to construct a minimum slope of 4 percent / / 

- gas riser vents extending from within the refuse material 

3'-0" above the final ground surface elevation (m1mmum\if 

one gas riser vent per acre) y. 

- crushed stone backfill around gas venting risers 

4.2.2.2 Individual Criteria Assessment \ 

The following paragraphs d>/f£rjs§how Alternative 2A complies with 

the nine CERCLA evaluation crlterl^. ^R^eval uaW>on summary for Alternative 2A 

1s provided 1n Table 4-2. 

Overall Protect1qi>-e£ Human HeaT^bl/and the Environment 

A1 ternatlve^A m^e^ al ltjfc the on-site remedial action objectives, 

which Include prevehcHng contact with on-site surface soils, 

reducing subsurface gas\m1oration and minimizing future leachate 

kternatlve 2A will be protective of human health and the 

ince\the 4'-6" cap section will eliminate exposure to 

ilnated on-site surface soils, minimize rainwater 

fd control subsurface gas migration. 

The lew permeability soil of Alternative 2A provides an Initial cap 

efficiency of 90.4 percent, which is higher than the 90 percent minimum 

efficiency stipulated 1n the ARAR's. The installation of the asphalt 
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TABLE 4-2 

INDIVIDUAL ALTERNATIVE ANALYSIS 
ALTERNATIVE NO. 2A - 6 NYCRR PART 360 REGULATIONS 

LOW PERMEABILITY SOIL CAP 

The Alternative 2A cap section consists of a 24" protectiv 
surface layer (3" asphalt top course* 8" asphalt base cours 
subbase course)* an 18" low permeability (1x10 cm/sec) s 
gas venting layer, two layers of filter fabric, gas vent risers an 
sufficient clean fill material to construct a mlnlmum^lope of 4 pe 
promote stormwater drainage. 

INDIVIDUAL CRITERIA ASSESSMENT 

Overall Protection of Human Health and the Enviror 

- Eliminates future exposure to site surface soil s.N 

- Minimizes future subsurface 

- Minimizes future leachate prod' 

Compliance with ARAR's 

- Compl 1es with 
regulati ons. 

- Compl ies with 
infiltration. 

tate 6 NYCRR Part 360 landfill closure 

percent reduction in stormwater 

with New Ytofk State a1 r quality guidelines, although 
monitoring of gas emissions may be required. 

maintains an efficiency of 90.4 percent. 

Use b^asphalt surface treatment will increase total cap 
efficiency to 99.04 percent. 

Minimizes future subsurface gas migration. 

Proven technology for landfill closure. 



Table 4-2 (Cont'd.) 

- Provides minimum opportunity for cap failure due to self sealing 
properties of clay. 

- Asphalt surface eliminates potential for cap failure due to burrowing 
animals and deep root penetration. 

- Annual inspections of the protective barrier layer of tj 
cover system is required. 

- Occasional monitoring of gas emissions required. 

Reduction of Toxicity, Mobility and Volume 

- Not applicable since no treatment is inv< 

Short-Term Effectiveness 

- Impacts to surrounding community limited to incrfectsed vehicular 
traffic, minor increase in noi seTe\isls» fugitive dust emissions. 
Mitigating measures include rest^ictin^veMcular routes, hours of 
operation* and spraying w ater\ fo\ {fust control. 

- Impacts to on-site workers 1nclude fugitive dust emissions* potential 
exposure to on-site surface soi\s. \Mitigat1ng measures include 
spraying water foi^-du^t control A atr monitoring and the use of 

equipment^f necessary. 

struction is 36 months. 

respi ratory pro 

- Anti ci pated 

Cost Effectiveness 

- Capital Cost: \/ $ 30,279,000 
- Ajjfuial MHntenance & Monitoring Cost: $ 280,000 

st.Jma.ted Present Worth: $ 32,920,000 

- Alternative 2A is expected to be approved by the local community. 

State Acceptance 

- Alternative 2A complies with the New York State 6 NYCRR Part 360 
landfill closure regulations. 



Table 4-2 (Cont'd.) 

ImplementablHty 

- Technically feasible. Low permeability soils are a reliable and 
frequently used technology for landfill closure. 

- Easily implemented. Materials and services are available. 

- Administratively feasible. Alternative 2A should have 
requirements for NYSDEC approval. 



surface treatment will substantially Increase this efficiency since the 

asphalt cover will limit the amount of Infiltration that reaches the clay 

cap to less than 10 percent of the rainwater which falls on the site. This 

added protection will Increase the total cap efficiency to 99.04 percent 

(I.e. 90.4 percent efficiency of the 10 percent of water which reach^§\the 

cap). Therefore, although leachate production wil 1 be significantly/educed 

by 99.04 percent over existing conditions, some leachate w1lT/don^nue 

be generated. 

Alternative 2A will provide similar levels of 

subsurface gas migration as the other alternative 

control technologies will be utilized for all al tern 

ComPl 1 ance with ARAR* s 

Alternative 2A complies with the 

for landfill closure and the New York S 

qual 1ty. 

on In regard to 

e same gas 

ate 6 NYCRR regulations 

uidellnes for ambient air 

Long-Term Effe 

Alternative 2A provfd^s/t cap efficiency of 99.04 percent. This cap 

efficiency/^111 d/^stlcally reduce the amount of future leachate production 

at the /It^/""^ 

V 
Alte*^iat1ve/2A will minimize future subsurface gas migration. The 

proposed passVve gas control system will be monitored to ensure Its 

compliance with a1 r quality ARAR's. The system will also be designed so 

that 1t 1s capable of being converted to an active gas collection system 

should future treatment be required. 
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Alternative 2A will also eliminate the potential for contact with 

on-site surface soils. 

The Alternative 2A cap section is a reliable means of meeting these 

remedial action objectives. Low permeability soil caps are a proven/\ 

technology for landfill closures and have been frequently employed. <frte 18 

inch low permeability clay cap is a reliable barrier which prwldefs a \. 

minimum opportunity for failure. While clay 1s susceptible to cracklYm due 

to freezing and landfill settlement* 1t has self seal Ij^N^roperties which 

enable 1t to adjust to these dynamic elements. The, 

barrier consists of an asphalt top course and base 

vegatative cover. The proposed surface treatment wiT 

potential for cap failure due to burrowing animals or roi 

protective 

11eu of a 

ate the 

penetratlon. 

Annual Inspections of the protective 

be required to Identify areas 1n need\of 

Reduction of Toxicity. Mobility 

The reduction of 

since this alternatl 

er of the cover system will 

mobility and volume 1s not applicable 

'ose any treatment technologies. 

Short-Term Effectives 

f:ed that construction activities will not result in 

emlssloXof h&ytfdotfs substances which could Impact the surrounding 

communities The short-term construction related effects Include Increased 

vehicular traffic from trucks delivering fill and capping materials* minor 

Increases 1n noise levels due to construction equipment* fugitive dust 

emissions* and potential exposure to site surface soils and subsurface 

gases for construction workers. Encounters with on-site waste material 
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should be minimal since there 1s approximately 6 inches to 4 feet of 

existing cover material over the refuse. All excavated materials will be 

left on-site and used as fill material. There will be no excess excavated 

material for this alternative. 

Short-term impacts can be minimized by restricting vehicul 

to non-residentlal areas, limiting construction operation per 

daytime hours when local residents are at work, spraying work areas w 

water to minimize dust generation and air monitoring In/fehe work zone to 

prevent exposure to gases 1n concentrations greater 

Safety & Health Administration (OSHA) limits. Th 

construction activities for this alternative 1s expe 

The actual duration of construction will be effected by 

Occupatl onal 

ed duration of 

be 36 months, 

time of year 1n 

which it commences, the weather and th 

construction materials. 

Cost Effectiveness 

The estimated ca^ 

present worth cost f 

$32,920,000, respective 

and costs for clean fill m 

1l1ty, and/or source of 

t annual operation and maintenance cost, and 

are $30,279,000, $280,000 and 

costs are sensitive to the availability 

al, low permeability clay, and asphalt. 

It 

Alternative 2 

pated that the local community will approve of 

4-9 



State Acceptance 

Alternative 2A complies with the New York State 6 NYCRR Part 360 

regulations for landfill closure. 

Imp! ementabll 1tv 

Clay cap sections have been frequently used during landfill eld 

operations* and have been proven as an acceptable, effe<5tjve and reliable 

means of waste contaminant. They are easily impl 

materials which are readily available. Although 

available, it 1s no longer available locally. Clay 

levels of maintenance 1n comparison to other closure tec! 

of 6 NYCRR Part 360 clay caps require 

approval, thereby leading to timely 1 

al ternatlve. 

4.2.3 Al ternatlve 

th services and 

sec clay is 

u1re moderate 

logies. The use 

^qulrements for NYSDEC 

T this remedial action 

~ 6 NYCRRi/Part 360 Regulations -

4.2.3.1 Desc 

/Alternatlve 2B consists of the 6 NYCRR Part 360 geosynthetlc 

membrane cam foK landfill closure. The minimum cap section 1s shown 1n 

Figure 4<-2 and^pons/sts of the following layers: 

- 24" barrier protection layer consisting of: 

• 3" asphalt top course 

• 8" asphalt base course 

• 13" subbase course 
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FIGURE 4-2 

ALTERNATIVE 2B-CAP SECTION 



- geosynthetlc membrane (40 mil § 1x10 ~12 cm/sec) 

- three layers of geosynthetlc filter fabric 

- 12" gas venting layer 

- clean fill placed over the existing landfill cover 

material to construct a minimum slope of 4 percent 

- gas riser vents extending from within the refuse materia^to< 

3'-0" above the final ground surface elevation (m1n1i 

one gas riser vent per acre) 

- crushed stone backfill around gas venting rlsej; 

4.2.3.2 Individual Criteria Assessment 

The following paragraphs discuss how Alternatl^^B complies with 

the nine CERCLA evaluation criteria. Apr eveTN^tlon summary for Alternative 

2B 1s provided 1n Table 4-3. 

Overall Protection of Human Heal th\andVthe Environment 

Alternative 2B mepxs all of the on-site remedial action objectives, 

which Include preventing fWire contact with on-site surface soils, 

reducing subsurface gasNqlgra^or^nd minimizing future leachate 

production. Alternative 2B\wtTl be protective of human health and the 

envlronmeir^slnce The 3'-0" cap section will eliminate exposure to 

potentl^ly/^orrfcamlnated on-site surface soils, minimize rainwater 

inf 11 tnvtlon aN/comcrol subsurface gas migration. 

The geosynthetlc membrane of Alternative 2B provides an Initial cap 

efficiency of 94.3 percent, which 1s higher than the 90 percent m1n1mun 

efficiency stipulated 1n the ARAR's. The Installation of the asphalt 

surface treatment will substantially Increase this efficiency since the 
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TABLE 4-3 

INDIVIDUAL ALTERNATIVE ANALYSIS 
ALTERNATIVE NO. 2B - 6 NYCRR PART 360 REGULATIONS 

GEQSYNTHETIC MEM3RANE CAP 

DESCRIPTION 

The Alternative 2B cap section consists of a 24" protective, 
surface layer (3" asphalt top course, 8" asphalt base course sr^ 
subbase course), a geosynthetlc membrane (40 mil § 1x10 ~12 cm/sec) 8s 
gas venting layer, three layers of filter fabric, gas vent risers and 
sufficient clean fill material to construct a minimum^slo^e of 4 percent to 
promote stormwater drainage. 

INDIVIDUAL CRITERIA ASSESSFCNT 

Overall Protection of Hunan Health and the Environment 

- Eliminates future exposure to slt^strrf^ce soils. 

- Minimizes future subsurface gas 

- Minimizes future leachate product 

Compliance with ARAR's 

- Complies with Ne\^/ te 6 NYCRR Part 360 landfill closure 
regulat1ons. 

- Complies with ARAR of yO^O^percent rejection or contaminant of 
surface precip1tati( 

New York State a1 r quality guidelines, although 
itoring of gas emissions may be required. 

membrane layer maintains an efficiency of 94.3 percent. 

- Use of asphalt surface treatment will Increase efficiency to 99.43 
percent. 

- Minimizes future subsurface gas migration. 

- Proven technology for landfill closure. 



Table 4-3 (Cont 'd.)  

- The long-term life of geosynthetic membranes are unknown. 

- Geosynthetic membranes are susceptible to failure due to punctures 
and tears both during and after construction. 

- Asphalt surface eliminates potential for cap failure due -^bur 
animals and deep root penetration. 

- Annual inspections of the protective barrier layer of the 
cover system is required. 

- Occasional monitoring of gas emissions requlr 

Reduction of Toxicity, Mobility and Volume 

- Not applicable since no treatment 1s Involved. 

Short-Term Effectiveness 

Impacts to surrounding community\l1n^b&d to frtcreased vehicular 
traffic* minor increase 1n no1se ^evels/ fugitive dust emissions. 
Mitigating measures Include restricting vehicular routes* hours of 
operation, and spraying water for dust}control. 

- Impacts to on-site 
exposure to on-
spraying water 
respiratory pro 

- Anticipated duration 

Cost Effectiveness 

Include fugitive dust emissions* potential 
soils. Mitigating measures include 

conthsT* a1 r monitoring and the use of 
nt 1f necessary. 

nstruction 1s 30 months. 

tp1t&I Co^jt: l $ 24,070,000 
- Annual M^iyten^nce & Monitoring Cost: $ 222*000 
- Estimated Prjgsent Worth: $ 26*158,000 

Community Acedia nee 

Alternative 2B 1s expected to be approved by the local community. 



Table 4-3 (Cont 'd.)  

State Acceptance 

- Alternative 2B complies with the New York State 6 NYCRR 
landfill closure regulations. 

Imp! ementabl Hty 

- Technically feasible. Geosynthetic membrane covers are 
frequently used technology for landfill closure. 

- Easily Implemented. Materials and services aavailable. 

- Administratively feasible. Alternative 2B sNoul d ha>/e minimal 
requirements for NYSDEC approval. N. 



asphalt cover will limit the amount of Infiltration that reaches the 

geosynthetlc membrane cap to less than 10 percent of the rainwater which 

falls on the site. This added protection will Increase the total cap 

efficiency to 99.43 percent (I.e. 94.3 percent efficiency of the 10 percent 

of water which reaches the cap). Therefore* although leachate produptipn 

will be significantly reduced by 99.43 percent over existing con<^l >, some 

leachate will continue to be generated. 

Alternative 2B complies with th 

for landfill closure and the New York 

qual 1ty. 

Long-Term Effectiveness 

Alternative 2B pr 

This cap efficiency will s 

product1on/cft the^lte. 

Alternative 2B will provide similar levels of pro^eftion 1n regarcrto 

subsurface gas migration as the other alternatives, snncier t|ie same gas 

control technologies will be utilized for all alte 

Com D1i ance w i th ARAR's 

6 NYCRR regulations 

nes for ambient a1r 

5tal cap efficiency of 99.43 percent. 

f1cantly reduce the amount of future leachate 

^ternai^v^! 2B/w1ll minimize future subsurface gas migration. The 

proposed passive ><Jas control system will be monitored to ensure Its 

compliance with a1 r quality ARAR's. The system will also be designed so 

that 1t 1s capable of being converted to an active gas collection system 

should future treatment be required. 
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Alternative 2B will also eliminate the potential for contact with 

on-site surface soils. 

The Alternative 2B cap section 1s a reliable means of meeting these 

remedial action objectives. Geosynthetlc membrane caps are a proven 

technology for landfill closures and have been frequently used f opH ajailf 111 

caps and liner systems. Although geosynthetlc membranes are nert siiscep >le 

to cracking due to freezing, they are susceptible to punctures 

both during Installation and following installation due>4x> differential 

landfill settlement. Unlike a clay cap, the geosnyti»«t1cMRembrane does not 

possess self sealing properties. Once the membrane 1s punctured a hole or 

tear will remain, enabling water to seep Into the 1 ah<jfill\educing the cap 

efficiency. The 24 inch protective barrier consists of ari/dsphal t top 

course and base course 1n Heu of a ve 

treatment will eliminate the potentia 

animals or root penetration. Annual 1 

layer of the cover system will be requl 

repalr. 

Reduction of Te(x1c1 

cover. The proposed surface 

e due to burrowing 

"f the protective barrier 

Identify areas 1n need of 

and Volume 

The reduction of toxicity, mobility and volume 1s not applicable 

since th1s/£uternative does not propose any treatment technologies. 

It 1s anticipated that construction activities will not result 1n 

emission of hazardous substances which could Impact the surrounding 

communities. The short-term construction related effects are similar to 

Alternative 2A and Include minor Increases 1n noise levels due to 
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construction equipment, fugitive dust emissions, and potential exposure to 

site surface soils and subsurface gases for construction workers. The 

anticipated duration of construction activities for this alternative 1s 

expected to be 30 months. The actual duration of construction will be 

effected by the time of year 1n which 1t commences, the weather and 

availability or source of construction materials. The shorter co; 

period will produce less significant short-term Impacts for th; 

Alternative. Although Alternative 2B does not require the delivery of 

material to the site, vehicular traffic will be si 1ghtlv^lncreased (1 n 

comparison to Alternative 2A) since this al ternat1ve/rea^u»es the placement 

of more fill material to meet the proposed site grades. In/add1t1on, 

encounters with on-site waste material will be less than Arternative 2A 

since less excavation 1s required. No excess excavated m^^rlal will be 

generated by this alternative. 

Short-term Impacts can be minimized slrmar^to Alternative 2A by 

restricting vehicular routes to non-res1oenttal areas, limiting 

construction operation perPcflSsto dayt1me\j>ours when local residents are at 

work, spraying constructon^worW areas with water to minimize dust 

generation and a1 r mc(n1 torin^1 n tn^?work zone to prevent exposure to gases 

in concentrations greater thah\tfie Occupational Safety & Health 

Administration (OSHA) limits./ 

The estimated capital cost, annual operation and maintenance cost and 

present worth>dost for Alternative 2B are $24,070,000, $222,000 and 

$26,158,000, respectively. These costs are sensitive to the availability 

and costs for clean fill material, geosynthetlc membrane and asphalt. 
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Community Acceptance 

It 1s anticipated that the local community will approve of 

Alternative 2B. 

State Acceptance 

Alternative 2B complies with the New York State 6 NYCRR Part 

regulations for landfill closure. 

Imp! ementabll 1tv 

Geosynthetlc membranes have been used over the yeaiVfor both 

landfill closure caps and landfill 11 npr sys^Snvs. Geosynthetic caps have 

been proven as an acceptable* effective ar^pTel 1abVj/means of waste 

containment. They are easily Implemented w1tn services and materials which 

are readily available. The use of 6 NYCfeR Part 360 synthetic caps also 

require minimal requl remeiy6sfbr NYSDEC approval* thereby leading to timely 

Implementation of th 1 s/remerHal action alternative. 

4.2.4 A1 ternat1ve\No. ZC - 6 NYCRR Part 360 Regulations -

my/A? PermeabU 1ty/Asphal t Cap 

scrlpt1on 

Ive 2C consists of an equivalent low permeability asphalt 

cover to meet the 6 NYCRR Part 360 regulations. The cap section 1s shown 

1n Figure 4-3 and consists of the following layers: 

-8 
- 3" Impermeable asphalt (1.2x10 cm/sec) placed 1n two 

1-1/2 Inch lifts 
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GAS VENT RISER 

o 

CM 
\ 

SLOPE 4% M1N. 

FILTER FABRIC 
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3' IMPERMEABLE (12x10"® CM/SEC) 
ASPHALT TOP COURSE 

EXISTING LANDFILL COVER 
MATERIAL AND REFUSE 

7 

6 NYCRR PART 360 
RMEABILITY ASPHALT CAP 

FIGURE 4-3 

ALTERNATIVE 2C-CAP SECTION 



- 8" asphalt base course 

- 13" subbase course (gas venting layer) 

- geosynthetlc filter fabric 

- clean fill placed over the existing landfill cover material to 

construct a minimum slope of 4 percent 

- gas riser vents extending from within the refuse materlaj/to^ 

3'-0" above the final ground surface elevation (mlnlmjum gf 

one gas riser vent per acre) 

- crushed stone backfill around gas venting r1sej?s 

4.2.4.2 Individual Criteria Asessment 

The following paragraphs discuss how A1 ternatiVe^TC complies with 

the nine CERCLA evaluation criteria. Aj/evhTajjitl on summary for Alternative 

2C is provided 1n Table 4-4. 

Overall Protection of Human Heal th\ and\the Environment 

Alternative 2C me&ts all of the on-site remedial action objectives, 

which Include preventing fqt^re contact with on-site surface soils, 

reducing subsurface gasNnlgrat^Toh^and minimizing future leachate 

production. Alternative 2(\wt:n be protective of human health and the 

envlronmeirt/s1ncesthe 2'-0" cap section will eliminate exposure to 

potentially/contaminated on-site surface soils, minimize rainwater 

1 nf 11 tr^tlon\nd/corytrol subsurface gas migration. 

Alternative 2C has an Initial cap efficiency of 91.4 percent, which 

is higher than the 90 percent minimum efficiency stipulated 1n the ARAR's. 

Therefore, although leachate production will be significantly reduced by 

91.4 percent over existing conditions, some leachate will continue to be 

generated. 
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TABLE 4-4 
INDIVIDUAL ALTERNATIVE ANALYSIS 

ALTERNATIVE NO. 2C - 6 NYCRR PART 360 REGULATIONS 
LOW PECCABILITY ASPHALT CAP 

DESCRIPTION 

The Alternative 2C cap section consists of a 3" low permeabll 
(1.2x10 cm/sec) asphalt top course# an 8" asphalt base cour 
subbase course/gas venting layer# gas vent risers and suff1cie< 
material to construct a minimum slope of 4 percent to promote stormw 
drainage. 

INDIVIDUAL CRITERIA ASSESSMENT 

Overall Protection of Human Health and the Enviro 

- Eliminates future exposure to site surface soils. 

- Minimizes future subsurface gas mj/frETttpn. 

- Minimizes future leachate produ 

Compliance with ARAR's 

- Complies with New Yorjs—State 6 NYCR irt 360 landfill closure 
regulations. / \ 

- Complies with ARAR cff SJO.O percent rejection or contaminant of 
surface preci piijatiorhs^^ / 

- Complies with New Yb<M< Stkte ambient air quality guidelines# 
althouqh_gccasional monitoring of gas emissions may be required. 

lpnq-Tern/tffje*$1veness 

»1t1al cap efficiency of 91.4 percent. 

- M1n1riHzes fdture subsurface gas migration. 

- Eliminates contact with on-site surface soils. 

- Proven technology for preventing Infiltration. 

- Asphalt materials are susceptible to failure due to cracking. 



Table 4-4 (Cont 'd.)  

- Annual Inspections of the cover system is required. 

- Occasional monitoring of gas emissions required. 

Reduction of Toxicity. Mobility and Volume 

- Not applicable since no treatment is involved. 

Short-Term Effectiveness 

Impacts to surrounding community limited to increased vehicular 
traffic# minor Increase in noise levels# fugltive'ai^t emissions. 
Mitigating measures Include restricting vehicular jfojj^es, hours of 
operation# and spraying water for dust contrc 

Impacts to on-site workers include fugitive dust, emissions# potential 
exposure to on-site surface soils. Mitigating measures include 
spraying water for dust control# air monitoring. The use of 
respiratory protection equipment i^fftyt^anticipated. 

- Anticipated duration of construAioi^> 24 

Cost Effectiveness 

mor 

- Capital Cost: 
- Annual Maintenance a/Monl spring CostY 
- Estimated Present/Wori 

$ 21,225,000 
$ 212,000 
$ 23,225,000 

Community Acceptance 

- Alternative 2C is e^ectepf to be approved by the local community. 

State Accepi 

i(at1v^2C tompHes with the New York State 6 NYCRR Part 360 
kndf 1l\ clIpsui/e regulations. However, Alternative 2C review 

rrhry take longer than Alternatives 2A and 2B due to the use 
of an\altenriative capping material. 



Table 4-4 (Cont 'd.)  

Implementabllltv 

- Technically feasible. Low permeability asphalts are a reliable^and 
frequently used technology for preventing water infiltration 
irrigation canals and water storage impoundments. 

- Easily implemented. Materials and services are availab 

- Administratively feasible. However* the NYSDEC review process fi 
Alternative 2C may be longer than Alternatives No£\2A and 2B. 



Alternative 2C will provide similar levels of protection 1n regard to 

subsurface gas migration as the other alternatives* since the same gas 

control technologies will be utilized for all alternatives. 

Compliance with ARAR's 

Alternative 2C complies with the performance criteria s1 

the New York State 6 NYCRR Part 360 regulations for landfill closure* 

although a longer review period may be required due to/thV use of low 

permeability asphalt 1n lieu of clay or a geosynthe£lc jifeprfihane. This 

alternative will also comply with the New York Stat^ ambiqrft air quality 

gu1del 1nes. 

Long-Term Effectiveness 

Alternative 2C maintains an initial c&p efficiency of 91.4 percent 

which 1s higher than the 90 percent minimum Efficiency stipulated 1n the 

ARAR's. This efficiency gnlficantty reduce reduce the amount of 

future leachate produgtlo i^slte. 

Alternative 2C w1l\m1nlXize future subsurface gas migration. The 

proposed pas^iv^aas controtv§ystem will be monitored to ensure Its 

com pi 1 ana? with a1r\aual1ty ARAR's. The system will also be designed so 

that 1s x^apapKe off being converted to an active gas collection system 

should fli±ure\Keatment be required. 

Alternative 2C will also eliminate the potential for contact with 

on-site surface soils. 
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The Alternative 2C cap section 1s a reliable means of meeting these 

remedial action objectives. Low permeability asphalt 1s a proven 

technology for limiting Infiltration and has been frequently used by the 

U.S. Bureau of Reclamation to line Irrigation canals and water storage 

impoundments. The Impermeable asphalt cap 1s a reliable barrier whi< 

provides a minimum opportunity for failure. The asphalt cap must, 

regularly maintained since 1t 1s susceptible to cracking through fj~eeze\and 

thaw action. Like any asphalt pavement* 1t may occasionally ne^ 

resurfacing to ensure Its effectiveness. However* since^ttie Impermeable* 

layer of the cap section 1s at the surface* 1t can b^reguUrly Inspected 

to find cracks or flaws which can be Immediately mendear pns 1s an 

advantage over the other alternatives whose clay or 9ynthe^c caps cannot 

be seen from the surface* allowing cracks or punctures unrepaired* 

thereby causing Infiltration and reduclj air effectiveness. Annual 

Inspections of the cover system will b identify areas 1n need 

of repal r. 

Reduction of Tox1c1t 

The reduction 

since this alternative 

Short^rrnEtf ectl yene?? 

Illty and volume is not applicable 

^opose any treatment technologies. 

1s aqtlcHpa/ted that construction activities will not result 1n 

emission of. hazardous substances which could Impact the surrounding 

communities. Mhe short-term construction related effects Include Increased 

vehicular traffic from trucks delivering fill and capping materials* minor 

increases 1n noise levels due to construction equipment* fugitive dust 

emissions, and potential exposure to site surface soils and subsurface 
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gases for construction workers 1s not anticipated for this alternative. 

The proposed construction period for Alternative 2C 1s expected to be 24 

months. The actual duration of construction will be effected by the time 

of year 1n which it commences, the weather and the availabil 1ty or source 

construction materials. This shorter construction period will reduc 

short-term Impacts for this Alternative. In addition, Alternative' 111 

require the delivery of more fill material (than Alternatives 

meet proposed grades, since this alternative will require almosl 

excavation. Encounters with on-site waste material are/qot anticipated' 

since the proposed cap depth 1s 2,-0" which should m/rfntaTjj the minor 

amounts of excavation within the existing 1 andf 11X cov£rf material. No 

excess excavated material will be generated by this'hJ tern^tlve. 

Short-term Impacts can be m1n1m1z 

by restricting vehicular routes to no 

construction operation periods to dayt 

work, spraying construction work areas 

generation and a1 r mon1 torlfrgvjn the wor 

in concentrations grea 

Administration (OSHA 

Cost Effectiveness 

ar to Alternative 2A and 2B 

eas, limiting 

en local residents are at 

ater to minimize dust 

to prevent exposure to gases 

he Occupational Safety & Health 

presen 

$23,225,0 

and costs 

^sfTfi^ted Ipapltal cost, annual operation and maintenance cost and 

r Alternative 2C are $21,225,000, $212,000 and 

respectively. These costs are sensitive to the availability 

ean fill material and low permeability asphalt. 

worth^co} 
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Community Acceptance 

It 1s anticipated that the local community will approve of 

Alternative 2C. 

State Acceptance 

Alternative 2C complies with the New York State 6 NYCRR regulate 

for landfill closure* although a longer review period mdyNpe required due 

to the use of low permeability asphalt 1n lieu of cy&y ^r/^Njeosynthetic 

membrane. 

ImplementabU 1tv 

Alternative 2C would be the most\eas\j^ Implemented closure 

alternative. Impermeable asphalt has been a/proven technology for 

controlling Infiltration at Irrigation Impouatiments for approximately 40 

years. Although the use of impermeable asphalt 1s well documented by the 

U.S. Bureau of Reelama^fonX7\sph4lt Institute* 1976) and was a recommended 

material for construction af\^kajTdffkl Uner systems by the USEPA (USEPA, 

1980)* the use of clay aad geosynthetlc membrane caps are more commonly 

used for land£illcover systfefrfs. Therefore, this alternatlve may require 

more lengtKy NYSDEC\approval process than Alternatives 2A and 2B. 

4.3 COMPARISON^AMONG ALTERNATIVES 

This section provides a comparison of how each of the alternatives 

comply with the nine CERCLA evaluation criteria. A summary of the 

alternative comparison 1s listed 1n Table 4-5. 
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COMPARATIVE ANALYSIS AMONG ALTERNATIVES 

Evaluation Criteria 
Alt. No. 1 
No Action 

Alt. No. 2A - Low 
Permeability Soil 

Alt. No. 28 - Geosynthetlc 
Membrane Cap 

Alt. No. 2C - Low Permeability 
' Asphalt Cap 

1. Overall Protection of 
Human Health i the 
Environment 

2. Compllance with 
ARAR's 

3. Long-Term 
Effectiveness 

6. Cost Effectiveness 
Capital Cost 
Annual 04M 
Present Worth 

Protective -
ynot meet 

's remedial 
jectlves. 

Not Effective 

4. Reduction of Toxicity. 
Mobil 1ty 4 Volume 

S. Short-Term 
Effectiveness 

Not Applicable 

Not Applicable 

S 0 
5 1X5,000 
SI,084,000 

7. Community Acceptance Likely Opposed 

Protective -
o Eliminates contact 

with surface soils 
o Minimizes gas 

migration 
Minimizes leachate 
production (total cap 
efficiency • 99.04*) 
Provides minimal risk 
of cap failure. 

tes with landfill 
regulations 

ring required 
formance 
1ty ARAR's 

es contact with 
soils 

Izes gas migration 
ermedlately effective 

In reducing leachate 
production 
Minimal potentl 
for cap failure 

Protective -
o Eliminates contact with 

surface soils 
o Minimizes gas migration 
o Minimizes leachate 

production (total cap 
efficiency • 99.43X) 

o Provides Intermediate 
risk of cap failure 

o Complies with landfill 
closure regulations 

o Gas monitoring requlrod to 
ensure conformance with air 
quality ARAR's. 

Eliminates contact with 
surface soils 
Minimizes gas migration 
Most effective in reducing 

chate production 
IniVkntiedlate potential 
for cVp failure 

Not ApplIcable 

o Minimal risk to public 
o Construction duration; 

36 months 
o On-site air monitoring 

requlred 
o Construction workers 

may require respiratory 
protection. 

130,279,000 
$ 280,000 
532,920,000 

Likely Accepted 

Not Applicable 

Minimal risk tp^publlc 
Constructton^uratlon; 
. 30 month^ 

i On-site (ir monltpqlng 
required 

> Construct1on\»<frkers 

Protective -
o Eliminates contact with 

surface soil 
o Minimizes gas migration 
o Minimizes leachate production 

(Cap eflctency « 91.4X1 
o Provides greatest risk of 

cap failure. 

o Complies with landfill 
closure regulations but will 
require a longer review process 
prior to approval 

o Gas monitoring required to ensure 
conformance with air quality ARAR's. 

o Eliminates contact with surface 
soils 

o Minimizes gas migration 
o Least effective In reducing 

leachate production 
o Greatest potential for cap failure. 

Not Appl Icable 

o Minimal risk to public 
o Construction duration; 

24 months 
o On-site air monitoring not 

anticipated 
o Construction workers not likely 

require respiratory protection. to neejkrespl ratory protection 

524,070,000 
5 222,000 
526,158,000 

8. State Acceptance 

9. Implementablllty 

Not Likely Approved Likely Approved 

Technically Feasible 
Not Admlnlstralvely 
Feasible 
Easily Implemented 

Technically Feasible 
Administratively Feasible 
Easily Implemented 

Likely Accepted 

Likely Approved 

Technically Feasible 
Administratively Feasible 
Easily Implemented. 

Possibly Approved 

Technically Feasible 
Administratively Feasible 
Easily Implemented. 



4.3.1 Overall Protection of Human Health and the Environment 

The No Action Alternative 1s the least protective alternative since 

1t does not meet the remedial action objectives. Each of the closure 

alternatives provide similar protection 1n regard to subsurface gas, 

similar gas control systems are used for each alternative. The mc 

protective alternative with respect to future leachate productj 

Alternative 2B, followed, 1n order, by Alternative 2C and 2A. 

2A provides the minimal potential for failure, followedy^n order, by 

Alternatives 2B and 2C. 

4.3.2 Compliance with ARAR's 

The No Action Alternative does not/cdm-pjv with the New York State 

landfill closure ARAR's. All of the land^H^ closuT^ alternatives will 

comply with the New York State a1 r quality guVdeNfies and New York State 6 

NYCRR Part 360 requirements for subsurface ga,s control. However, 

occasional monitoring of the-gas control system may be required to ensure 

compliance with the New >York Stajte ambient air quality guidelines. 

Alternatives 2A and 2^corim^/ dlrect^y with the New York State landfill 

closure regulations. AT^ough^Xhternative 2C achieves an acceptable cap 

efficiency, the proposed c^ppfptg materials utilized 1n Alternative 2C may 

require a l^ngerrevlew process prior to NYSDEC approval. 

The No Action Alternative 1s not effective 1n meeting the remedial 

action objectives of eliminating contact with on-site surface soils, and 

minimizing future subsurface gas migration and leachate production. Each 

of the closure alternatives will be equally effective 1n eliminating 
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contact with on-site surface soils and minimizing subsurface gas migration. 

Alternative 2B 1s the most effective cover system for minimizing leachate 

production since its geosynthetlc barrier and asphalt cover provide an 

initial efficiency of 99.43 percent. Alternative 2A has an Intermediate 

effectiveness 1n reducing leachate generation (total cap eff 1c1ency/= j|9.04 

percent)* while Alternative 2C will be the least effective (cap^^fflo^ency 

= 91.4 percent). 

Alternative 2A provides minimal potential for ca^tell ure since the 

low permeability clay has self sealing properties wJ^ch/Whimlze failure 

due to freezing and landfill settlement. Alternative 2B has an 

intermediate potential for failure both during and aPfcer construction due 

to punctures and tears. Alternative 2C maintains the grWtest potential 

for failure due to freezing and cracking, howfev^r* since the capping 

material 1s at the surface* cracks ca\ b^^slly 7^nt1f1ed and repaired 

quickly. Alternative 2C will also require periodic resurfacing of the 

impermeable asphalt cap to Insure Its lAtegnlty. Unlike Alternatives 2A 

and 2C» the useful life ofgeo^ynthetlc nrembranes used in Alternative 2B is 

unknown and may therefore/hcive 4p be replaced sometime 1n the future. 

4.3.4 Reduction of Toxfcitv* Mobility and Volume 

This criterion 1s not applicable to any of the proposed alternatives 

since/no treatment technol ogles are Involved. 

t-Term Effectiveness 

This criterion 1s not applicable to the No Action Alternative since 

no construction 1s Involved. There are slight differences 1n short-term 

effectiveness between the closure alternatives. Alternatives 2A* 2B and 2C 
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all have minor short-term effects on the surrounding community due to 

Increased vehicular traffic; slight increases 1n noise levels due to 

construction equipment* and fugitive dust emissions. The existing on-site 

landfill cover material is reported to vary 1n depth from 6 Inches to 4 ^ 

feet. Therefore* encounters with on-site waste material for Alterna^?Ve 2C 

will be limited to the Installation of gas vent piping* since the/cap(depth 

for this alternative 1s only 2'-0". However* Alternatives 2A^nd^B may\ 

require larger amounts of excavation of on-site waste materials s1nce\thefr 

cap depths of 3'-0n and 4'-6" are deeper than A1 ternatWK2A» and may 

therefore warrant the use of a1 r monitoring equlpmenx ap€/poss1bly the use of 

protective respiratory equipment during construction activ^les. The 

construction periods vary among closure alternatlves as follows: 

Alternative 2A 

Alternative 2B 

Alternative 2C 

36 months 

30 months 

24 months 

4.3.6 Cost Effect1v/£ne^ 

The estimated 

worth costs are listed 

has no capital costs* Its 

^annual/operation and maintenance and present 

1-5. Although the No Action Alternative 

fal costs will likely Increase over the years 

as leachat6 production continues. Alternative 2C has the lowest capital 

and anpriial <^ost^yuhije Alternative 2A has the highest costs. 

A1 tehnat1v/e(^2A costs are sensitive to the availability and unit 
\/ -1 

prices for clean fill and 1x10 cm/sec clay. Currently* this clay 1s not 

locally available* which accounts for the high costs for Alternative 2A. 

Alternative 2B 1s sensitive to the availability and unit prices for clean 

fill material and geosynthetlc membranes. Alternative 2C is sensitive to 

4-23 



the availability and unit prices for clean fill and lew permeability 

asphalt. 

4.3.7 Community Acceptance 

It 1s anticipated that the local community will oppose the 

Alternative and accept all of the landfill closure alternativ 

4.3.8 State Acceptance 

It 1s anticipated that the NYSDEC will oppose the^Nty^ctlon 

Alternative and accept the landfill closure alternatives. \(owever» the 

NYSDEC review period for Alternative 2C may take longer\ji^m Alternatives 

2A and 2B since the NYSDEC 1s more faml^rVft^ cl ay and geosynthetlc 

membranes for use 1n cover systems. 

4.3.9 Imp! ementabU 1 tv 

The No Action A1 t^rna±1ve)ls technically feasible and easily 

Implemented but 1s n^t administratively feasible since 1t does not comply 

with the NYSDEC 1 andf 1T\closlireV^egulat1 ons. Each of the closure 

alternatives are technicalTyfeasl bl e» easily Implemented and 

admlnlstrainvely risible. They each utilize services and materials which 

are rea<n 1 y/avati abl i 

A1 ternat1ve/2A utilizes a clay cover system that 1s a proven and 

reliable landMll closure technology which 1s also administratively 

feasible. Although the majority of the materials and services for 
-7 

Alternative 2A are readily available* 1x10 cm/sec clay 1s no longer 

available locally* which Increases Its costs. Alternative 2B utilizes a 
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geosynthetlc membrane cover system which is considered a proven and reliable 

technology* although its useful life may be uncertain. Alternative 2B is 

also administratively feasible and utilizes services and materials which 

are readily available. Alternative 2C is the most easily Implemented 

closure alternative. It 1s also technically and administratively fey l}le, 

and can be implemented with services and materials which are reaj 

available. 

4.4 SUMMARY OF DETAILED ANALYSIS 

The advantages and disadvantages of each al"6arnat re discussed 1n 

the following paragraphs. Table 4-6 summarizes the |offs among the 

al ternatlves. 

Alternative No. 1 - No Action 

Although the No Action Alternat1ve\ )> not have any capital costs, 

1t does not meet the remodel >^t1on objectives for the site and does not 

comply with the New YonK State landfill closure regulations. This 

Alternative 1s also d^pectk<r<to b jposed by the local community. 

Alternative No. 2A -

PerWabl 11 tvNjoi 1 Cap 

CRR Part 360 Regulations - Low 

AHerra^ty} No^ 2A meets the on-site remedial action objectives of 

el1m1nat1ng\expo^ure to site surface soils and minimizing subsurface gas 

migration and leachate generation. The low permeability soil cover system 

complies with the current NYSDEC landfill closure regulations. The clay 

barrier layer provides minimal potential for cap failure among the 

alternatives, although it 1s susceptible to frost damage. Cap failure due 
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TABLE 4-5 

KFY TRADEOFFS AMONG ALTERNATIVES 

Alternative 

Alternative No. 1 
No Action 

Alternative No. 2A - 6 NYCRI 
Part 360 - Low Permeability 
Soil Cap 

Advantages 

Capital Costs 

leets Remedial Action Objectives 
o Complies wltjWandf111 closure 

regul atlons 
o Minimal potential"Xor cap 

falluryof alternatives. 

Disadvantages 

o Does not meet remedial action objectives 
o Does not comply with landfill closure regulations 
o Will be opposed by the local community. 

o Continued leachate generation (although 
drastically reduced) 

o Expected to generate more leachate than Alternative 2B but 
less than 2C, Based on total cap efficiencies, 

o Potential for barrier failure due to frost 
o Higher capital and 0&M costs than Alternatives 2B & 2C. 

Alternative No. 2B - 6 NYCRR 
Part 360 - Geosynthetlc 
Membrane Cap 

Alternative No. 2C - 6 NYCRR 
Part 360 - Low Permeability 
Asphalt Cap 

o Meets Remedial Act+efi Objectives 
o Complies fcith landfill closure 

regul atlons^ 
o Maintains highest cap efficiency 

among alternatives 
o Expected to generate thelj 

amount of leachate arn©n§alternat1j 
based on total cap 

o Intermediate capital & 
among closure alternatives. 

o Meets Remedial Action Objectives 
o Complies with landfill closure 

regulatlons 
o Lowest capital and 0&M costs 

among closure alternatives. 

o Continued leachate generation (although provides highest 
level of reduction among alternatives) 

o Potential for barrier failure due to punctures or tears 
from Improper Installation or differential settlement. 

Contlnu 
MalntaT 

(achate generation (although drastically reduced) 
: total cap efficiency (although 

__ieptable range) 
(enerkte the highest amount of leachate 

based on total cap efficiencies 
'barrier failure due to frost 

lira amnnH Al+ftrnA + 1 



to burrowing animals and root penetration 1s eliminated due to the proposed 

Installation of an asphalt cover over the clay cap. This alternative 

maintains a total cap efficiency of 99.04 percent# which Is slightly lower 

than Alternative 2B. Alternative 2A has the highest capital and operation 

and maintenance costs. Although the clay barrier will reduce 1nf1l^a^on 

by 99.04 percent# a minimal amount of leach ate will continue to 

produced. 

Alternative No. 2B - 6 NYCRR Part 360 Regulations/^ 

geosynthetic Membrane Cap 

Alternative 2B meets the remedial action objectives of\el 1m1nat1 ng 

exposure to site surface soils and minimizing subsurface migration and 

leachate generation. The geosynthetlc afembrahe^cover system compiles with 

the current NYSDEC landfill closure regulations. llyfs alternative maintains 

the highest total cap efficiency of 99.^3 pep^ent# and the Intermediate 

capital and operation and maintenance co^ts. \ The geosynthetic membrane 

will reduce Infiltration by^99V^3 percent»Vwhich will provide the minimal 

amount of leachate proddctl^n am^ng the alternatives. Although the 

geosynthetic membrane\1s not^uscept^ble to frost damage# 1t has a 

potential for failure du\to pbnctures and tears caused by poor 

I n s t a l l a t i o n  p r a c t i c e s  a n d  d i f f e r e n t i a l  l a n d f i l l  s e t t l e m e n t .  C a p  f a i l u r e  

due to bur, 1ng anlsjnals and root penetration 1s eliminated due to the 

propose, I of an asphalt cover over the geosynthetic membrane 

cap. 
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Alternative No. 2C - 6 NYCRR Part 360 - Low Pemneabll 1tv Asphalt Cap 

Alternative No. 2C meets the remedial action objectives of 

eliminating exposure to site surface soils and minimizing subsurface/tos 

migration and leachate generation. The low permeability asphalt/dove/ 

system complies with the current NYSDEC landfill closure regulations# btx 

may require a longer review period due to the use of asphalt in Heuxrf 

clay or geosynthetlc membranes. This alternative maintains the lowest 

capital and operation and maintenance costs with the/expmxfcion of the No 

Action Alternative. Although the impermeable asplvalt barrker may be 

susceptible to damage from frost and cracking# defects canN^e quickly 

identified and remedied since the capping material is at\JKe surface. 
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APPENDIX A 

TOWN OF OYSTER BAY LETTER 
DATED JUNE 11* 1990 

REGARDING THE SITE'S ENpriftBERMENT ASSESSMENT 



ARL J. LEUPOID. P.E. 
COMMISSIONER 

town of oyster bay 
department of public works 

150 MILLER PLACE 
SYOSSET. NEW YORK 11791-5699 

(S16) 921-7347 

J u n e  1 1 ,  1 9 9 0  

M s .  S h e r r e l  H e n r y  
U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  
R e g i o n  I I  
J a c o b  K .  J  a v 1 t s  F e d e r a l  B u i l d i n g  
2 6  F e d e r a l  P l a z a  
N e w  Y o r k ,  N e w  Y o r k  1 0 2 7 8  

D e a r  M s .  H e n r y ;  

R E :  S Y O S S E T  L A N D F I L L  E N D A N G  
C O N T R A C T  N O .  D P W  8 4 - 3 5 2  

E n c l o s e d  f o r  y o u r  r e v i e w  1 s  
d a t e d  J u n e  7 ,  1 9 9 0  p r e p a r e d  1  
c o m m e n t s  d e v e l o p e d  o n  t h e  S y o  
A s s e s s m e n t .  

T h e s e  c o m m e n t s  
u s  t o  q u e s t l  
A s s e s s m e n t .  
p o s s i b l e .  

( ter from our consultants 
j a r d  t o  t h e i r  p r e l i m i n a r y  
L a n d f i l l  E n d a n g e r m e n t  

J £ e r a l  s i g n i f i c a n t  I s s u e s  t h a t  c a u s e  
t o n e  M T S > 1  o n s  o f  t h e  E n d a n g e r m e n t  

m u s t  b e  r e s o l v e d  a s  s o o n  a s  

W h i l e  w e a r e  u n a b l \ / £ o  c o n c u r  w i t h  t h e  f i n d i n g s  o f  t h e  
E n d a w f e r m & q t  A s s e s s m e n t ,  w e  h a v e  r e q u e s t e d  o u r  c o n s u l t a n t s  t o  
p r o c e e d  w i t h ,  t h e  p r e p a r a t i o n  o f  t h e  O r . - S l t e  F e a s i b i l i t y  S t u d y  
1 n / o a / ^ l ^ r e e a  t o  t i m e  f r a m e .  T h e  r e s u l t s  o f  o u r  c o n s u l t a n t s  

e v l d w  w i l l  t i e  I n c o r p o r a t e d  1 n  t h e  g e n e r a t i o n  o f  t h e  O n - S l t e  
i ^ s 1 b T 0 1 * y  i t u d y .  A s  y o u  a r e  a w a r e ,  t h e  T o w n  1 s  c o m m i t t e d  

t o  N ^ e m e d i  a ^ 1  n g  t h e  S y o s s e t  L a n d f i l l  I n  s u c h  a  m a n n e r  t h a t  1 s  
c o n s l ^ t e n ^ :  w i t h  a p p l i c a b l e  l e g a l  r e q u i r e m e n t s  a n d  p o t e n t i a l  
e n d  u s * y  f o r  t h e  p r o p e r t y ,  w h i c h  I n c l u d e  h i g h w a y  y a r d  
o p e r a t i o n s ,  m a t e r i a l s  s t o r a g e ,  c o m p o s t i n g  a n d  p a r k i n g .  I t  
1 s  o u r  c o n c e r n  t h a t  t h e  E n d a n g e r m e n t  A s s e s s m e n t ,  a s  p r e s e n t e d  
m a y  h i n d e r  t h e  r e m e d i a t i o n  p r o c e s s  b y  I d e n t i f y i n g  n o n e x i s t e n t  



r i s k s .  

S h o u l d  y o u  h a v e  a n y  q u e s t i o n s  r e g a r d i n g  t h e s e  c o m m e n t s  
please contact our Project Manager, Richard W. Lenz, p[  

' e r y  t r u l y  y o u r s ,  

K A R L  J .  \ E U P O L H ) ,  P . E . *  J m A  
C O M M I S S I O N E R / P U B L I C  W O R K / ^  

K J L / R W L / e w  
c c :  R o b e r t  L o P r e s t l ,  D i r e c t o r  o f  L e g  

Anthony Maurlno, Esq., Deputy Co,,.™ 
J o h n  P a 1 d e r ,  E s q . ,  S r .  D e p u t y  T o w n  
P e t e r  P a d e n ,  E s q . ,  T e l t e l b a u m  &  H 1 1 i  
A n d y  B a r b e r ,  G e r a g h t y  &  M i l l e r ,  I n c .  

t / J o h n  L e k s t u t  1  s  ,  L o c k w o o d y ^ K e s s  1  e r  4  B a r t l e t t  

A f f a  1 r s  
e r / E n v .  C t l  

ey 

I n c .  



= = - = = LOCKWOOD. 
s ,5^ KESSLER & 

CONSULTING ENGINEERS SINCE 1889 

ONE AERIAL WAV. SYOSSET. NEW YORK 11791 (516) 938-0600 TELEFAX (516) 931-6344 

June 7, 1990 
LKB #4087-07 

Karl J. Leupold, P.E. 
Commissioner of Public Works 
Town of Oyster Bay 
150 Miller PI ace 
Syosset, New York 11791 

Attention: James M. Byrne, P.E. 
Deputy Commissioner of Engineering 

Subject: Syosset Landfill Endangerment Assessment 
Contract No. DPW 84-352R 

The Endangerment 
threat to human he 
model whose comp 
caused by the poti 
consumption; and a 
by the potential for 
acceptab^e-p^nge of 

Gentlemen: 

As requested* Lockwood* Kessler 4 Bkrtlet^ I7t6. and Geraghty 4 Miller, 
Inc. have completed a preliminary review vof the Syosset Landfill 
Endangerment Assessment, prepared by Vers^r, Inc., dated April 12, 1990. 

oncludes that the site presents a potential 
conclusion is based on a risk assessment 

resul'^^n a hazard index greater than 1, 
stlon of arsenic through groundwater 

upper bound risk for all carcinogens, caused 
ion of VOC gases that 1s greater than the 

ogenic risk (1E-04 to 1E-07). Our review of the 
docume tes that these conclusions are Inaccurate and Inappropriate. 

W^havd\founil a Substantial error 1n the calculations which were used to 
derive troacjimulatlve upper bound risk for all carcinogens which, when 
corrected, substantially reduces the resulting risk number to a value well 
w1th1n\he acceptable risk range. In addition, we have Identified a series 
of assumptions which are inappropriate and which result 1n an artificially 
high hazard Index. 

Specifically, the calculations which were used to convert the VOC soil gas 
concentrations reported 1n the Remedial Investigation to the units used 1n 
the risk assessment are 1n error. This error substantially affects the 
emission rates and ambient concentrations presented 1n Tables 3-5 and 3-7 

AN EQUAL OPPORTUNITY EMPLOYER 
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I 
of the Endangerment Assessment. We have corrected these tables and attach 
same for your review. Since the emission rate and ambient concentrations 
are drastically reduced when correctly calculated, the risks associated 
with this pathway will also be drastically reduced. The following table 
compares the total cancer risk values determined by Versar with the values 
calculated using the corrected emission rate and ambient concentra^ 
values. 

Varsar ETA Report Risk Values 

Inhalation Total 
Cancer Risk onlv Inhalation & Oral 

Adult 
Children 

1.97E-04 
6.28E-05 

2.32E-04 
8.67E-05 

Inhalation 
Qq\y Inhal ati^A Oral 

1E-05 
3E-05 

W i t h  r e g a r d  t o  t h e  s u b c h r o n i c  h a z a r d  I n d e x  f o r  c h 1 \ d r e n  ̂ f o r  o r a l  e x p o s u r e ,  
which was calculated to be 2.61 (greater than the acceptable level of 1), 
we wish to point out several assumptions 1n the risk mbael that are 
incorrect, as follows; 

I. The risk model identifies we1* 
withdrawal point (within 1.0 
is Incorrect. Well N-4133 no 
b e l o w  g r a d e  a n d  s e a l e d  w i t h  
or considered as>tee closest wi 

e closest groundwater 
andfUl). This assumption 

r exists - (it has been cut off 
e). Therefore, it cannot be used 

rawal point. The closest 

2. 

dcwngradlent groundwater withdrawal point for potential ingestion of 
arsenic is located approximately two miles from the landfill site. 
This 1s copfslde'RaMy mor'esthan the 1,000* used 1n the risk model. 

The risk modeK uses\arienic concentrations for unfUtered water 
samples. These^concentratlons are substantially higher than the 
me&suc^d values for the filtered samples that are representative of 
rater p^vlded through supply wells. Furthermore, the maximum value 

\ppb) was not a recurring value and does not represent 
:ond1t1ons at the site. 

assessment uses a transport model that was neither 
ited nor checked with actual off-site data. Furthermore, it 

assumed no attenuation and, as such, results 1n an unreal1st1cally 
high value for off-site arsenic concentration. Since an off-site 
remedial investigation 1s planned to determine off-site groundwater 
conditions, use of the transport model, at this time, 1s 
Inappropriate and 1n conflict with the proposed work plan. 

=-=; LOCK WOOD. 
3"5L KESSLER & 
.Ŝ SBARTLETT. INC 



4 .  F i n a l l y #  t h e  r i s k  a s s e s s m e n t  c o n s i d e r e d  a l l  w e l l s  w i t h i n  a  o n e - m i l e  
radius of the site to be potentially affected because of variation 
in flow direction# temporarily or under pumping conditions. This 
assumption is in direct conflict with the remedial investigation 
report# which clearly identified the horizontal and vertical, 
components of groundwater flow. 

In summary, the risk model makes assumptions which are 1nacc 
erroneously result in an artificially high subchronic hazan 
set of correct assumptions# the hazard Index will be reduced 
well below one (1). 

The errors described above are significant and su^ 
conclusions of the Endangerment Assessment. It 
incorrect assessment of the potential health ri 
site. As such, we do not believe the use of thes 
development of the 0n-S1te Feasibility Study is app 
Endangerment Assessment should be withdrawn. In addl 
identification of potential off-site 

. await.the,results of the Off-Site 
which will be undertaken by the To< 

11y affect the 
n unrealistic and 

ated with the 
in the 

e and believe the 
# we bel ieve the 

i^nathways is premature and should 
dial Iitv«§t1gat1on/Feasibnity Study# 

As-you- requested# we are continuing to prepare the On-Slte Feasibility 
Study for the Syosset Landfill. We expect to complete this study in mid 
June# 1990# which is wittxir the time schedule that was agreed upon earlier. 
Should you have any qu^stloiVs regarding the Endangerment Assessment or Its 
analysis# please doynot^esijbate to contact our office. 

Very truly yours# 

LOCKWOOD, KE5 

J PL/dm 

INC. 

John P. Lekstutls# P.E. 
Vice President 

=-=: LOCK WOOD. 
=-=. KESSLER & 

BARTLETT. INC 



Table 3-5 

REVISED SOIL GAS DATA 

Soil Gas 
Concentrati on* 

Compound 
S i t e  A r e a  Emission Rate 

Benzene 5. 1 
U

i r-

•10 

Chioroform 5. i 
U

i CO 

•11 

Methylene Chloride 6. .26E-•10 

Tetrachloroethylene 8, 1 UI 1/1 «—1 

•11 

Toluene 9 1 LU m
 

o
 -10 

V i n y l  C h l o r i d e  1 .02E--09 

Correctly Converted Soil Gas Concen 

The concentrations reported 1n the E 
incorrectly converted from the Remedi 
Endangerment Assessment units (ug/1) 
Assessment. Although a djx^ct convers 
water, it 1s not a correct conversion 1 
air must Include the 
conversion constan 
equation, as report1 

Industrial Hygienists1 

Concentrati on 

ssessment report were 
estlgation units (ppb) to the 
le 1-4 of the Endangerment 

'from ppb to ug/1 1s correct in 
1r. The correct conversion 1n 

weight of the substance and a unit!ess 
e and pressure (24.45). The correct 
can Conference of Governmental 

UtH1 
to g/on 
values in 

Concentrati on 
in ppb 

Gram Molecular 
Weight of the 

Substance 
24.45 

uation and applying an additional conversion from ug/m ^ 
soil gas concentrations were correctly converted to the 

revised Table 3-5 above. 



Table 3-7 

REVISED ANIENT AIR CONCENTRATIONS AT RECEPTORS 

a) 10 Meters from Source 
Ambient 

Emission Rate 
Max (ug/sec) 

Box Width 
W ( m )  

W i n d  S p e e d  
u (m/sec) 

Box Height/ 
H(m) 7 

/•Qoncen. 
C/max 

\ug/m 3 ) 

Benzene 1.7E+03 300 1.45 1.4 \)* 
Chioroform 2.0E+02 300 1.45 > 1.4 

N/ 
0.33 

Methylene 
Chioride 

1.9E+03 300 1.45^ < y y *  3.12 

Tetrachloro-
ethylene 

2.7E+02 300 1.45 ^ \ yA 0.33 

To!uene 2.7E+03 300 / 

/ X •*tO 

1.4 4.43 

Vinyl Chloride 3.1E+03 300 \ / X •*tO 1.4 5.09 

b) 50 Meters from Source .— \/ 
/ \ Ambient 

X J Co nee n. 
Emls&ten Rat© Bbx*JV1dth Wind Speed Box Height C max 
Max Ow/secX^^ wXi) u (m/sec) H(rn) (ug/m3 ) 

Benzene ^ l.TE+OB^V^ 300 2.60 3J3 0.57 

Chi orofpm .—. AOE+02 300 2.60 3.8 0.07 

Methylene N. ) 1/9E+03 300 2.60 3.8 0.64 
Chi or1 d^. / 

Tetrachloro-\/ 2.0E402 300 2.60 3.8 0.07 
ethylene 

Toluene 2.7E+03 300 2.60 3.8 0.91 

Vinyl Chloride 3.1E+03 300 2.60 3.8 1.05 



APPENDIX B 

POTENTIAL ARAB'S 



SUMMARY OF CODE REVISION 

STANDARDS 

General MCLs 

for: San""»>y Code) establishes maximum contaminant levels (Nj£Ls>pr starkfards 

Principal Organic Contaminant (POC) - 0.005 mg/l (5 ug/l) 
Unspecified Organic Contaminant (UOC) - 0.050 mg/K{50 ua/l) 
Total of POCs and UOCs - 0.10 mg/| pfoyfc,/|) 

chemir?1sScSMes:be h®'""*1 a"V °r9a"iC ChemlCaf b^lonSW t^ny of six general 

Halogenated Alkanes 
Halogenated Ethers 
Halobenzenes and Substituted Halobenzenes 

aj*MAlkyl* 0r Ni,r°gen^»Ututed Benzenes 
Substituted. Unsaturated Aliphatic Hydrofcacbons 
Halogenated Non-aromatic Cyfclic f^Jrocarbor 

s p e c 1 f K c l b 0 ^ ° ^ ' , r n . a X e , U d 9  " l h a l ° ' c r g a n i c  c h e m i c a l *  w i i h  a  

UOCs would be delinedas any organicVhpilcal not covered by another MCL. 

MClsto PocfanHlI'in?2TC^She p°ssit:ls ne°d <°r exceptions from ihe proposed 

^ . 

for unTtle«neSi?f0il 8l®° supplier to submit justification for a higher MCL 
for up to GOd^sfollowing ap>6ation of a paint or fining to a potable water aDDUrtenani 

£ " ' e  h l a h ' r  M C L " h B  d e , e r m i n e s  , M  

lerj recognizes the need to use a stricter (lower) interim guideline vali 
wljlch lacks a chemical-specific MCL but for which the available 

f. luaoed sufficient to warrant more stringent control. The regulatloi 
Btlon of lower interim guidelines when justified. The Department 
3 Dublin health neranertlwe fha keeAfiu 

The 
for ^onta 
toxico 

KlIn^L^r^S^nfJ^^ratl®nL.Y.' guioennes wnen justified. The Department 
believes thX frbm a pub he health perspective, the benefits associated withIhe broad 

eneral MCLs,outweigh the fact that interim auideiinee hd„. . 
nature .TPX uwmfuis associated with the broad 
nature of the general MCLs.outweigh the fact that interim guidelines may have to be us< 

(Xample, the existing guidelines for PCBs - 1 ug/l; aldlcarb - 7 uo/i' 
itrazine - 25 ua/l will be retained until a enarin* mtn _ i_ 

| W * * v1 

Mrhnhfr.1?*"^ F<!I ^amPle',ne ex,s,in9 QUidelines for PCBs - 1 ug/l; aldlcarb - 7 < 
chemicals*devek)ped ' " U°" 1,6 UM" * ">Bdl"c MCL «>' «cV 
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on'ltoring 

Individual MCLs 

lowers the existing MCLs fortwo orgsnl'cc^m^ca'ls^There'1 '2 d9Mru°r V'"yl ohlorl<Ja a"d 
ugfl) (or both methoxychlor and 2 4-0 The """sad MCLs ara °-050 m9'l ISO 

Implementation Dates 

aB, .Tkhe effec<'ve date of the MCLs in this code revision Is January 9 
and other requtremen.s sre effective as of publication in the s'a"e Re 

MONITORING 

Contaminants 

Slate dlSX* W^wir^OTd'ori™1iLT^he?LCna,,al"<^rSa'^Ch>m'ea'S and a"dwa 
that contaminants have been or mav be nresent in ,he S,a,e bel'eves 
All community water systems are reou?r£d to mnn^ excaed the MCL 

and for vinyl chloride. The code u^ hr, listed on Table 1 
Laboratory Approval Prooram sr» rham' •, •-••• n°rnenclaturfesof tHe Environmental 
listed in parentheses on Table 1 ™meS US6d Proposal are 

serve^^Tst^Sof th^same^ersons0 f^iifht^0 non^?muni,y systenis »'«» regularly 
per week, for 26 or more weeks per veari Th per day- ,or four or "'ore days 
noncommunily wale/s^lems P V \ are called nontransienl. 

The contaminants must 
combination of 502.1 and 5 
contaminants as low as 
connections from grou 
source for 1.2-dibroi 
Method 504, with a 
DBCP. 

be analyzed bfc EPA ntothods 502.2, 524.1, 524.2 or a 
v 'ialysiV"USJ be capable of detecting the 

(0.5 ug/|). All systems that serve 150 or more service 
irces also must analyze at least one sample from each 

l,2-dibromo-3*chloropropane (DBCP). EPA 
10002 mg/l (0.02 ug/l), must be used for EDB and 

mere champs lhan SlDd on TS?' "TIT ,h° ?,landard a"P|iaa "> "any 

excee?K^^r„"rTlnarlkS ,P°C" °r ij0Ca' Italia™ '̂" hoy exceecj/the MCL o\presonl a risk to public hoallh. y 9 

Location* Iple Collection 

tegulati'Sfiw t^St^e^o" specif J aStheMocatTo?""thS wov®' S0UrCeu ™e 

^"SS5SiS^-~Wf«r£-
Page 2 



Initial Sampling 

the Syl«mn^saL™eSi!!>e,Xe0»U'^Cm9n,"Ch "Urce depends ,aa »"« »«» of 

System Type/Si?* 

Community serving 10,000 
or more persons 

Community serving 
3,300*9.999 persons 

Community serving fewer than 
3.300 persons and more than 
149 service connections 

Community serving fewer than 
150 service connections 

Nontransient, Noncommunity 

Nonc.ommunity 

Required Samples oer source 

One per quarter for one 
by 12/31/88 

One per quarter for one 
by 12/31/89 

One per quart 
by 12/31/90 

One by 6/ 

One by 6/30/92 

discretion 

one year 

Systems serving over 10.000 pers« 
perform the required sampling under exi\ting\Coil /|by mail in October 1987 to 

:tion 5-1.75, and EPA regulations. 

As with other contaminants, the State ma^use Snrtinn n i cii„\.. „ 

Vulnerability to Conta 

The State will 
based on: ibility to contamination of all sources of water supply 

a. previous monitoringVesults 

b / number ^persons served by the public water system 

the system to a larger system 

proWfrii 
.oroamVchemicXTnd''nd"8"'al USe' dl5'ro5al or «' «WH. synthetic 

e. thi legree of protection afforded the source of water supply. 

Detai|ed guidance in determining vulnerability will be developed simitar to PPA'c 9* 
presumed in the Federal Reolster. November 13. 1985, Volume 50 INo. IS ' 

be se,vln° ,ew" ,han 150 E0,vite connections, mom than one samole will 
j ^ e<? 'or |bose sources that are determined to be vulnerable Followlna a 
deferminalion o( nonvulnereblllty. the Stele may reduce InllieUnd some oHhe repeat 
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• sampling described below for Intermediate sized systems (more than 150 service 
connections, but population less than 3.300 persons) It Is uniik»i«?hJ . 
3,300 or more persons would have monitoring reduced since EPA*e nuiJZSl1!!8 serving 
a l l  s y s t e m ,  t h i s  l a r g a  , o  b e  v a l u a b l e  . o  c o a ? a ^ a , ? o n  S l a , a w f d a  L  ™ ' t a w m * '  
larger ayTms' C'"!ml"IS " m°re """ 85 10 *»«• "> <%£o< lh«a 

Repeat Monitoring 

•ces where contaminants are detected, (at 0.0C 
sy 

m„„i«J!-,hOS8 "I?,0!!®®8 where contaminants are detected, (at 0.0005 
monitoring would be required to continue on quarterly Intervals ^iPi/^iih 
mora service connections lor which contemlnims ere n«™«ied® . 
repeat monitoring every three years. Systems with fewer nlin i?n II beTequirpd to 
would no, be required ,o repeal 

DETERMINATION of CQMPt lAlurr 

I M h e , ' ^ ' M p M h a n ^ d a y s  

SSSTbSI! 5M 
-™?srs^s: 

NOTIFICATION 

"" MCL or 

ThSS f̂dH n,'WSPa',e, 0| aeneral in <"* nren snrynd by you, syslnm. 

^u"ts nandUPP,y telephone number<° contact for information on the 

2 theeyearPPr°Pr,ate' Sta*6 quarterly moni,orin9 W'H continue for the remainder of 

i*d>frs A 'f?al notice is ®cfeptable provided It is conspicuous and does not contain undul 
notice 'an9ua9e- unduly small print or similar problems that frustrate the purpose of th 
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table I 
2*^10 CHEMICALS 1N REQUIRED MONITORING 

VINYL CHLORIDE AND 52 PRINCIPAL ORGANIC CONTAMINANTS 
(AS PER ENVIRONMENTAL LABORATORY APPROVAL PROGRAM) 
CHEMICAL NAME 

ELAP NOMENCLATURE 

benzene 
bromobenzene 
bromochloromethane bromomethane 
n-butylben2ene 
sec-butylbenzene 
tert-butylbenzane 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloronethane 
2-chlorotoluene 
4-chlorotoluene 
dibromomethane 
1.2-dichlorobenzene 
1.3-dichlorobenzena 
1# 4-dichlorobenzene 
dichlorodifluoromethane 
1»1-dichloroethane 
1,2-dichloroethane 
1»1-dichloroethene 
cis-1,2-dichloroethene 
trans-1,2-dichloroethene 
1.2-dichloropropane 1r 3-dichloropropart5~ 
2,2-dichloropropane 
1,1-dichloropropene 
cis-1, 3-dichioroififypej 
trans-1,3-dichlc 
ethylbenzenb. 
hexachlorobutadien* 
isopropylbenzeHe 
p-isopropy1toluehe 
methylene chlorides 
pfffop^ibenzene 
tyrene \ 

•tezrachloroethane 
rachloroethane 
ithane 

?ropenc 

ihlorobenzene 
richlorobenzene 
trichloroethane 

1,1,z-trichloroethane 
trichloroethene 
trichlorofluoromethane 
1»2,3-trichloropropane 
1,2,4-trimethylbenzene 
1»3,5-trimethylbenzene 
m-xylene 
o-xylene 
p-xylene 

CHEMICAL NAME USED 
PREVIOUSLY IN PROPOSAL 

ip-chlorotoluena) 
(p-chiorotoluene) 
(o-dichlorobenzene) 
Uj**di£hlorobenzene) 
tp-dicHbs^obenzene) 

U,1-dichloroethyiene) 
(vis—2-dichloroethylene) 
(transVl,2-dichloroethylene) 

(p-cymene) 
(dichloromethane) 

(1,1,2,2-tetrachloroethylene) 

(1,1,2-trichloroethylene) 
(fluorotrichloromethane) 



TABLE 2 
POTENTIAL 6ROUND-WATER ARARs (AND TBCs) FOR SYOSSET LANDFILL 

P*imBBna«aapB>vtvSB 

NYSDEC 
6round Water 
Standards 
(Class GA) 

(U6/L) 
(A) 

•wwpepppeeeeeeeeeewe 
Volatile organic compounds 

i.l-Dlehloroethane 50(G) 
Trlchloroathene 10 

Tatraehloroathane .7(G) 
Chlorobenzene HA 

Benzene NO 
Toluene 50(s) 

SDWA S0WA SDWA RCRA 
NIPDWR MCLG HCL SMCl MCLS 
(UG/L) (UG/L) (UO/L) (UG/L) (UG/L) 
(8) (O (D) (E) (F) 

HEALTH BASED CRITERIA 

SYSTEMATIC 
CARCINOGENS TOXICANTS 

(MG/KS) (MG/KG) 
(G) (H) 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
0 
0 
NA 
0 

2000 

NA 
5 
5 

NA 
5 

2000 

NA 
NA 
NA 
NA 
NA 
40 

NA NA 75 75 
NA NA 600 600 
NA NA NA NA 
NA NA NA NAf 
NA NA NA NAn 

50(G) NA NA NA 
4200 NA NA NA 

50(G) NA NA NA 

Semivolatile organic compounds 

1.4-01chlorobenzene 
1.2-01chlorobenzene 

Benzoic Add 
N-n1trosodlphenyl amine 

Fluoranthene 
Butylbenzylphthalate 

bis(2-Ethylhexy1Jphthalate 
D1-N-octylphthalate 

Target analyte 11st 

Antimony 
Arsenic 

Chromium (T) 
Copper 

21 ne 
Sodium 

Potassium 
Barium 
Iron 

fePahlkkMBMftlltatitftMftiBMHBM 
NA - Not available. 
(A) - Ne* York State Department 

Ground water Quality Regu> 
(B) - National Interim Primary 

Interim enforceable dq 
established under the „ 
are protective of public 

(C) - SDWA Maximum Concentration . 
standards for public drlnklr.,^. 

(D) - SDWA MCL Goals (MCLGs) are nonenfppdeable health goals 
rn <?ocw "».S0 - 141.51 and 50CFR 46936). 
In * oroi l%r\?Sry ' bMed on t#8te 8nd odor detection limits. 

- RCRA Mpts have been\dopted as part of RCRA ground-water 
> ^ ^ - \40 CFR 264.94). 
6utdance/value?\—^ I f {-

1 for Carcinogens, Oral Exposure Route. 
. , . /nt of an RFI Work Plan and 6anera1 

flerations/for RCRA Facility Investigations. 
. la for Systemic Toxicants. 

Table B-\o' lewflopment of an RFI Work Plan and General 
Considerate i/Tor RCRA Facility Investigations. 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA 700 
NA NA NA 

NA NA NA NA 10 
NA 50 MCL NA 

' NA 50 MCL MCL 
JjA/ 100 NA NA NA 

5000 NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

1000 NA 1000 NA MCL 
NA 300 NA NA NA 

ental Conservation. 
SR Part 703. 

oulatlon (NIPDWR). 
regulations first 
skater Jxt (SDWA) that 

feasible. 
. adopted as enforceable 

vaster systems (40 CFR 141.11-141.16). 



TABLE 3 
POTENTIAL SOIL TBCs FOR SYOSSET LANDFILL 

HEALTH BASED CRITERIA 

CARCINOGENS 
,  ( A )  
(nig/kg) 

Volatile organic compounds 
•luiiiMuuiuaiiiiiiiiaMtaB 

Acetone NA 
Carbon disulfide NA 

MethylENE Chloride 93 
Chloroform 110 

Tetrachloroethene 140 
Chlorobenzane HA 

2*Butanone HA 
Ethyl benzene NA 

Total Xylenes NA 
•aanMHi«nM«ntaapaaaimB 
Semi volatile organic compounds 

Naphthalene 
Diethylphthalate 

Flourene 
Phenanthrene 
Anthracene 

Di-n-butylphthalate 
Fluoranthene 

Pyrene 
Benzo(a)anthracene 

bis(2-Ethylhexyl)phthalate 
Chrysene 

Oi-n-octylphthalate 
Benzolb)f 1 uoranthene 

Benzo(e)pyrene 
Indeno(1,2,3-ed)pyrene 

PPPPPPPPMPPpKBSMaMBVaBBWa 
Target analyte list 

•aaaaaaaapaaapaaaaapppaaaaaaa 

Aluminum 
Arsenic 
Calciun 

Chromium (III 
Chromium (VI) 

Copper 
Kagnesium 
Manganese 

Zinc 
Potaaajum 

• RIIUH 

0.091 
0.091 

SYSTEMATIC 
TOXICANTS 
, (6) 
(mg/kg) 

8,000 
6.000 

70 
600 
600 

2,000 
NA 

8,000 
200.000 

AVERAGE 
CONCENTRATIONS 

(C) 
(mg/kg) 

NA NA 
NA 60,000 
NA NA 
NA NA 
NA NA 
NA 8,000 
NA NA^ 
NA Xk 

0.224 . /NA . 
NA \2.0D? 
NA "\ NA * 
NA \NA 
NA NA 

0.0609 
NA NA 

NA 
NA 

NA
NA 

(B) 

(C) 

Hearbtj-Bpied Criteria for Carcinogen*, Oral Exposure Route 
Table o'b of Development of an RFJ Work Plan and 6eneral 
Considerations for RCRA Facility Investigations. 
EPA 530/SW-89-031. May 1989. 
Health-Based Criteria for Systemic Toxicants 
Table 6-7 of Development of an RFI Work Plan end General 
Considerations for RCRA Facility Investigations. 
EPA 530/SV-69-031, Hay 1969. 
SW 874 Hazardous Waste Land Treatment (Lindsay, 1979). 



APPENDIX C 

COST ANALYSES 



SYOSSET LANDFILL 
ALTERNATIVE 2A - 6 NYCRR PART 360 REGULATIONS 

LOW PERMEABILITY SOIL CAP 

COST ANALYSIS 

HEM 

1. SITE PREPARATION 
- Demolition* removals, renovations 

2. SITE WORK 
- Drainage structures & piping, recharge 

basin expansion, landscaping, etc. 

3. GAS VENTING SYSTEM 
- gas vent risers, Interconnecting 

piping & crushed stone backfill 

4. CAP SECTION: 

Excavatl on 65,500 CY @$ 3 
Clean Fill 105,400 CY @ 25 
Filter Fabric 338,825 CY @ A 
Gas Venting Layer 64,955 CY 
Clay (1x10 cm/s) 97,400 CY fi 90 

5. ASPHALT PAVEMENT COURSES 
- 3" Top Course, 8" 

12" Subbase Cour 

SUB-TOTAL CAPITAL 

CONTINGENCIES (@25 
- Engl neerl ng Adm1nf5±f,at1on, Legal 

F0es & Rblated Contingencies 

TOT 

PRES 
($280,tf 
ma1ntena 

UAL O&M COSTS 
- cap repalr and 

TOTAL PRESENT WORTH COSTS 

PRESENT 
WORTH QQST 

345,000 

87,000 

$ 15,246,000 

0 
2,63*; 000 
1,440,000 
2,208,500 
8,776,000 

$15,246,000 

$ 5,110,000 

$ 24,223,000 

$ 6,056,000 

$ 30,279,000 

$ 2i<?4lf0QQ 

$ 32,920,000 

NOTE 
1. The expected accuracy of Feasibility Study Cost Analyses 1s +50 percent 

to - 30 percent (USEPA, 1988a). 
2. The cost analysis for this alternative 1s sensitive to the current costs 

for 1x10 cm/sec clay, clean fill and asphalt. 



SYOSSET LANDFILL 
ALTERNATIVE 2B - 6 NYCRR PART 360 REGULATIONS 

GEOSYNTHETIC MEMBRANE CAP 

COST /mysis 
PRESENT 

HEM WORTH TOST 

1. SITE PREPARATION 
- Demolition* removals, renovations 

2. SITE WORK 
- Drainage structures & piping, recharge 

basin expansion, landscaping, etc. 

3. GAS VENTING SYSTEM 
- gas vent risers, Interconnecting 

piping & crushed stone backfill 

4. CAP SECTION: 

Excavati on 
Clean Fill 
Filter Fabric 
Gas Venting Layer 

29,835 CY @$ 3.00/CY =* 
202,380 CY 8 25.00/CY = 5" 
508,235 SY 8 4.25/SY = 2,1&<^0OO 
64,955 CY J^4.00/CY = 2,208,500 

5. 

Geosynthetlc Membrane 169,455 

ASPHALT PAVEMENT COURSES 
- 3" Top Course, 8" Base^ Course, 

12" Subbase Course 

SUB-TOTAL CAPITAL 

762,500 

CONTINGENCIES 
- Engineering Adi 

Fees & Related 

TOTAL/CAPITAL OStSTS 

pr^sentShorth ANNUAL O&M COSTS 
($22&000/yjrar// cap repair and 
ma1 ntfcnanceL 

TOTAL PRESENT WORTH COSTS 

tion, Legal 
gencies 

$10,280,000 

$ 5,110,000 

$19,257,000 

$ 4/913/OQQ 

$24,070,000 

$ 2iQ99f0QQ 

$26,158,000 

MQIE 
1. The expected accuracy of Feasibility Study Cost Analyses 1s +50 percent to 

- 30 percent (USEPA, 1988a). 
2. The cost analysis for this alternative 1s sensitive to the current costs 

for geosynthetlc membranes, clean fill and asphalt. 



SYOSSET LANDFILL 
ALTERNATIVE 2C - 6 NYCRR PART 360 REGULATIONS 

LOW PERMEABILITY ASPHALT CAP 

COST ANALYSIS 
PRESENT 

HEM WORTH POST 

1. SITE PREPARATION 
- Demolition* removals, renovations 

2. SITE WORK 
- Drainage structures & piping, recharge 

basin expansion, landscaping, etc. 

3. GAS VENTING SYSTEM 
- gas vent risers, interconnecting 

piping & crushed stone backfill 

4. CAP SECTION: 

13,500 CY 
271,780 CY 
169,410 SY 
70,350 CY 

Excavation 
Clean Fill 
Filter Fabric 
Gas Venting Layer 
(Subbase Course) 
Asphalt Base Course 37,650 CY § 
Asphalt Top Course 28,600 TON @ 

SUB-TOTAL CAPITAL 

CONTINGENCIES ( § 2  
- Engineering AdmliKstraftion, Legal 

Fee>-&-4tel ated ConrYngencles 

00Vs 

PRESENT W&Hiy ANNUAL O&M COSTS 
($212^000/yearf cap repair and 
ma1nten^nce] 

3., 00/ CY = $ 40 >500 
6,794,500 

720,000 
'2,392,000 

1,001,500 
TON = 2,165,000 

$13,113,000 

,000 

$ ^3,38%000 

$ 135,000 

$ 13,113,000 

$ 16,980,000 

$ 4,245,000 

$ 21,225,000 

$ 2,000,000 

TOTAL PRESENT WORTH COSTS $ 23,225,000 

msL 
1. The expected accuracy of Feasibility Study Cost Analyses 1s +50 percent to 

- 30 percent (USEPA, 1988a). 
2. The cost analysis for this alternative 1s sensitive to the current costs 

f o r  l o w  p e r m e a b i l i t y  a s p h a l t  a n d  c l e a n  f i l l .  


	TITLE
	LETTER
	DRAFT FS REPORT
	TABLE OF CONTENTS
	EXECUTIVE SUMMARY
	INTRODUCTION
	FIGURES



